PHYLOGENY AND REVISION OF 
THE ANCHOMENUS CLADE: 
THE GENERA TETRALEUCUS, 
ANCHOMENUS, SERICODA, AND 
ELLIPTOLEUS (COLEOPTERA: 
CARABIDAE: PLATYNINI) 


JAMES K. LIEBHERR 


BULLETIN 
OF THE 

AMERICAN MUSEUM OF NATURAL HISTORY 
NUMBER 202 NEW YORK: 1991 


Recent issues of the Bulletin may be purchased from the Museum. Lists of back issues of the 
Bullet in, Novitates, and Anthropological Papers published during the last fi ve years are available 
free of charge. Address orders to: American Museum of Natural History Library, Department D, 
Central Park West at 79th St., New York, New York 10024. 



PHYLOGENY AND REVISION OF 
THE ANCHOMENUS CLADE: 
THE GENERA TETRALEUCUS, 
ANCHOMENUS, SERICODA, AND 
ELLIPTOLEUS (COLEOPTERA: 
CARABIDAE: PLATYNINI) 


JAMES K. LIEBHERR 
Associate Professor and Curator 
Department of Entomology, Corneli University 
Research Associate, Department of Entomology 
American Museum of Natural History 


BULLETIN OF THE AMERICAN MUSEUM OF NATURAL HISTORY 
Number 202, 163 pages, 77 illustrations, 8 tables 
Issued March 14, 1991 
Price: $12.75 a copy 


Copyright © American Museum of Natural History 1991 


ISSN 0003-0090 






CONTENTS 


Abstract . 5 

Introduction . 6 

Materials and Methods . 7 

Taxonomic Material . 7 

Methods . 8 

Adult Characters. 10 

Taxonomic Treatment. 26 

Key to Adults of Species of the Anchomenus Clade . 26 

Tetraleucus Casey. 30 

Tetraleucus picticornis (Newman). 31 

Anchomenus Bonelli . 33 

Anchomenus dohrnii Fairmaire . 37 

Anchomenus dorsalis (Pontoppidan) . 39 

Anchomenus cyaneus Dejean. 42 

Anchomenus virescens (Motschulsky). 43 

Anchomenus leucopus Bates. 45 

Anchomenus yukihikoi (Habu). 46 

Anchomenus quadratus (LeConte) . 47 

Anchomenus aeneolus (LeConte). 49 

Anchomenus funebris (LeConte) . 52 

Anchomenus capensis, new species. 56 

Species Discriminationi A. funebris complex . 58 

Sericoda Kirby . 60 

Sericoda quadripunctata (DeGeer) . 62 

Sericoda lissoptera (Chaudoir). 68 

Sericoda obsoleta (Say) . 70 

Sericoda bogemannii (Gyllenhal) . 76 

Sericoda ceylonica (Motschulsky) . 80 

Sericoda bembidioides Kirby . 82 

Sericoda montana , new species. 88 

Elliptoleus Bates . 90 

Elliptoleus acutesculptus Bates. 92 

Elliptoleus olisthopoides Bates . 96 

Elliptoleus corvus , new species . 97 

Elliptoleus curtulus Bates . 97 

Elliptoleus vixstriatus (Bates) . 103 

Elliptoleus luteipes Csiki. 106 

Elliptoleus zapotecorum , new species. 107 

Elliptoleus crepericornis Bates . 108 

Elliptoleus whiteheadi, new species. 109 

Elliptoleus balli , new species . 110 

Elliptoleus tequilae , new species . 112 

Life History Data. 113 

Cladistic Analysis of Adults. 116 

Characters . 116 

Character Polarities . 118 


3 

















































4 BULLETIN AMERICAN MUSEUM OF NATURAL HISTORY NO. 202 

Results . 118 

Cladistic Relationships . 118 

Character Evolution. 122 

Diagnostic Characters . 123 

Cladistic Analysis of Larvae . 124 

Tetraleucus picticornis . 125 

Anchomenus dorsalis . 125 

Anchomenus funebris . 128 

Sericoda bembidioides . 130 

Elliptoleus curtulus . 132 

Elliptoleus vixstriatus . 134 

Derived Character States . 134 

Biogeographic Analysis . 137 

Biogeographic Pattems in Anchomenus . 137 

Biogeographic Pattems in Sericoda . 138 

Biogeographic Pattems in Elliptoleus . 141 

Summary Scenario for Anchomenus Clade. 148 

Acknowledgments . 150 

References . 150 

Appendices . 158 























1991 


LIEBHERR: ANCHOMENUS CLADE 


5 


ABSTRACT 


Taxa comprising the Anchomenus clade within 
the carabid tribe Platynini, subtribe Platyni, pos- 
sess the synapomorphy of a female spermatheca 
with a basal reservoir and a long apical filament. 
As presently constituted, this clade comprises 29 
species arrayed in four genera; the monotypic Te- 
traleucus Casey in eastem North America, the 
Holarcticy4nc/zom^«usBonelli with 10 species, the 
Holarctic Sericoda Kirby with 7 species, and the 
Mexican Elliptoleus Bates with 11 species. Seven 
species are newly described; Anchomenus capen- 
sis , n. sp. from Baja Califomia Sur, Sericoda mon¬ 
tana , n. sp. from Cuba, Elliptoleus corvus , n. sp. 
from Mexico state, Elliptoleus zapotecorum , n. sp. 
from Oaxaca, Elliptoleus whiteheadi, n. sp. from 
Guerrero, Elliptoleus balli, n. sp. from Jalisco and 
Michoacan, and Elliptoleus tequilae, n. sp. from 
Jalisco. New combinations proposed include: Te- 
traleucus picticornis Newman (removed from 
Agonum Bonelli); Anchomenus virescens Mot- 
schulsky (removed from Chlaeniomimus Seme- 
now, 1889, as that generic name is a new synonym 
of Anchomenus Bonelli, 1810); Anchomenus yu- 
kihikoi (removed from Agonum [Nipponanchus] 
Habu, 1978, as that subgeneric name is a new 
synonym of Anchomenus ); Sericoda ceyIonica (re¬ 
moved from Agonum Bonelli); and Sericoda lis- 
soptera (removed from Anchomenus Bonelli). Spe- 
cies-level names placed into synonymy within 
Anchomenus , folio wed by their respecti ve senior 
synonyms, include: Dohrni Diana Sahlberg = 
dohrnii Fairmaire, discophorus Chaudoir = dor¬ 
salis Pontoppidan, cyaneus asturicus Heinz = cy¬ 
aneus Dejean, gracilicollis Jakowleff = virescens 
Motschulsky. Batenus ? borealis Motschulsky is re¬ 
moved from synonymy under Sericoda bogeman- 
nii, and is recognized as a junior synonym oiAgon¬ 
um consimile G yllenhal. Lectotypes are designated 
for Anchomenus dohrnii diana Sahlberg, Ancho¬ 
menus virescens Motschulsky, A. leucopus Bates, 
A. funebris LeConte, Sericoda lissoptera Chaudoir, 
S. ceylonica Motschulsky, Elliptoleus acutesculp- 
tus Bates, E. olisthopoides Bates, E. curtulus Bates, 
E. vixstriatus Bates, E. luteipes Csiki, and E. cre- 
pericornis Bates. 

A cladistic hypothesis of the phylogenetic re- 
lationships among the species is formulated based 
on 65 potential synapomorphies of adults, repre- 
sented by 54 characters. The genera Sericoda and 
Elliptoleus are hypothesized as sister genera, with 
Anchomenus their sister group. Tetraleucus is the 
outgroup for the rest of the clade. The amount of 
character evolution is heterogeneous across the 
clade, with significantly less anagenetic change per 
intemode of the cladogram within Elliptoleus 
compared to its sister group Sericoda. Elliptoleus 


species possess limited powers of dispersal and 
exhibit very restricted geographic ranges, whereas 
Sericoda species readily fly and possess some of 
the largest geographic ranges observed within Car- 
abidae. Thus, relatively less anagenetic change is 
associated with speciation in the less vagile more 
endemic Elliptoleus , and extensive anagenesis oc- 
curs during the history of the vagile, widespread 
Sericoda species. 

First-instar larvae of 6 of the 29 species are de¬ 
scribed, and a cladistic hypothesis of relationships 
based on six larval characters is proposed. This 
hypothesis supports the monophyly of the sister 
genera Sericoda and Elliptoleus , but is otherwise 
discordant with the cladistic hypothesis based on 
adult characters. Autapomorphies of the first-in¬ 
star larvae of the six taxa are listed in order to 
facilitate comparison of derived States in newly 
discovered larvae. 

The biogeographic pattems within the individ- 
ual genera are analyzed using cladistic biogeo¬ 
graphic methodology. The entire clade is hypoth¬ 
esized as Eocene in age, with the basal taxon 
Tetraleucus isolated from Old World progenitors 
of the rest of the clade due to amphi-Atlantic vi- 
cariance. Anchomenus is divisable into two clades; 
four New World species distributed along the Pa¬ 
cific coast from Alaska to Baja Califomia, and six 
Old World species distributed from Japan to West¬ 
ern Europe. Beringian vicariance in the Miocene 
is the likely cause of this pattem. Sericoda species 
exhibit a collective Holarctic distribution, with one 
species found in montane regions of southeast Asia 
and Indomalaya. Beringian vicariance has oc- 
curred at least twice during the diversification of 
the seven species leading to divergence of: (1) S. 
ceylonica from its sister group of S. bembidioides 
plus S. montana , (2) the sister species S. boge- 
mannii and S. obsoleta. These vicariant events are 
hypothesized to have occurred in late Miocene or 
Pliocene times. Elliptoleus was probably isolated 
in Mexico from its more northem sister group, 
Sericoda , in late Miocene. Cladistic biogeographic 
analysis allows derivation of a fundamental area 
cladogram for the temperate humid montane for- 
est habitats occupied by Elliptoleus species. The 
Sierra Madre Occidental is hypothesized as the 
sister area of the Transvolcanic Sierra plus the 
more southerly Sierra de Oaxaca and Sierra Madre 
dei Sur. Biotic connections of the Transvolcanic 
Sierra with montane regions to the south are via 
a filter bridge along the Atlantic versant, running 
from Pico de Orizaba to the Sierra de Oaxaca. 
Divergence events at the species level are geo- 
graphically associated with river valleys, or regions 
of geological uplift near major volcanoes. 
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INTRODUCTION 


Generic concepts and the application of 
generic names within Platynini have varied 
substantially in previous classifications. Bo- 
nelli (1810) proposed three of the generic 
names most often confused or variously syn- 
onymized: Agonum , Anchomenus , and Pla¬ 
tynus. Over time, each genus has been treated 
as distinet; Agonum and Anchomenus have 
been treated as subgenera of Platynus (Au- 
douin and Brulle, 1834; Habu, 1973), Pla¬ 
tynus and Agonum have been treated as sub¬ 
genera of Anchomenus (Erichson, 1837), 
Platynus has been treated as a subgenus of 
Anchomenus with Agonum a distinet genus 
(Casey, 1920), and Anchomenus and Platynus 
have been treated as subgenera of Agonum 
(Csiki, 1931; Lindroth, 1966). Likewise, the 
tribal name has varied from Platyniens (Au- 
douin and Brulle, 1834) to Anchomenites 
(Laporte, 1834) to Agonidae (Hope, 1838), 
with various later authors adopting varia- 
tions on any of these three tribal names. The 
major cause of the confusion has been a lack 
of application of type species to the generic 
concepts, lack of attention to the concepts 
adopted by the first revisers of the group 
(Habu, 1973), and a lack of detailed exami- 
nation of the attributes of the type species to 
determine generic limits and relationships. 

This work continues a line of research in 
Platynini that is aimed at elucidating the phy- 
logenetic relationships of platynine taxa on a 
worldwide basis. The foundation for sound 
taxonomy is careful examination of taxo- 
nomic characters, rigorous analysis of those 
characters as a means for proposing hypoth- 
eses of phylogenetic relationships, and proper 
application of nomenclatural procedures to 
construet a classification that most closely 
represents phylogenetic relationships. 

In a work largely based on North American 
taxa (Liebherr, 1986), I reported differences 
hypothesized to be fundamental in the female 
reproductive tract configuration among var¬ 
ious taxa of Platynini. These differences were 
first discovered by Schuler (1963). Habu 
(1978) used some of these characters as the 
basis for his classification of the Japanese pla¬ 
tynine fauna. The differences within the fe¬ 
male tract form the basis for elucidating phy¬ 


logenetic relationships within Platynini in 
general, and allow discrimination of the gen¬ 
era Agonum , Anchomenus , and Platynus in 
particular. 

This study presents a taxonomic revision, 
cladistic analysis, and cladistic biogeographic 
analysis of all species-level taxa in genera re- 
lated to Anchomenus. This group may be de- 
fined monophyletically based on a synapo- 
morphous configuration of the female 
spermatheca, which is composed of a basal 
reservoir and long apical filament (e.g., figs. 
189-197, 199). This configuration is distinet 
both from that observed in Agonum , where 
the spermatheca possesses an apical reservoir 
and long basal duct, and from that in Pla¬ 
tynus , where the spermatheca possesses an 
apical reservoir and a short basal duct (Lie¬ 
bherr, 1986). Three genera cladistically re- 
lated to Anchomenus are: Tetraleucus Casey, 
Sericoda Kirby, and Elliptoleus Bates. Seri- 
coda and Elliptoleus are sister genera, and 
live in montane and boreal habitats. Sericoda 
has a Holarctic distribution, with outlier pop- 
ulations entering the Old World tropical 
montane regions, and Elliptoleus is restricted 
to the mountains of Mexico north of the Isth¬ 
mus of Tehuantepec. The ranges of Sericoda 
species are quite large—some are circum-bo- 
real or overlapping—and the taxon-area re¬ 
lationships for this genus do not resuit in a 
highly predictive biogeographic hypothesis. 
Conversely, Elliptoleus species are largely al- 
lopatric, with no more than 2 of the 11 species 
sympatric in any area of endemism. Their 
taxon-area relationships permit proposing a 
fundamental area cladogram for montane ar¬ 
eas of Mexico. Anchomenus is the sister genus 
to these two, and is distributed across the 
Palearctic and along the Pacific coast of North 
America. Tetraleucus is a monospecific genus 
that forms the outgroup to the rest of the 
clade, and is found in eastem North America. 
The age of the clade as a whole is considered 
to be Eocene, as the outgroup status for Te¬ 
traleucus is most parsimoniously explained 
by its isolation from Eurasian progenitors of 
the rest of the clade due to the breakdown of 
faunal connections between Europe and 
America during that time. Subsequently, fau- 
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nal connections and fragmentations across 
Beringia played an important role in the di- 
versification of Anchomenus and Sericoda. 
Larvae representing the 4 genera, and 6 of 


the 29 species are represented in a separate 
cladistic analysis. The results of this analysis 
are compared to those obtained from the 
study of adult characters. 


MATERIALS AND METHODS 


TAXONOMIC MATERIAL 

This study was based on approximately 
7035 adult specimens obtained through the 
courtesy of 41 institutional collections and 4 
private collectors. Institutional codens used 
in the taxonomic treatment, and cooperating 
curators are listed below. 

AMNH American Museum of Natural History, 
New York; Lee H. Herman 
ANSP Academy of Natural Sciences, Philadel¬ 
phia; D. Azuma, D. Otte 
BEMI Barr Entomological Museum, Univer- 
sity of Idaho, Moscow; F. Merickel 
BMNH British Museum (Natural History), Lon- 
don; N. E. Stork 

BPBM Bernice P. Bishop Museum, Honolulu; 
G. A. Samuelson 

CAS Califomia Academy of Sciences, San 
Francisco; D. H. Kavanaugh 
CISC Califomia Insect Survey, University of 
Califomia, Berkeley; J. A. Chemsak 
CMNH Camegie Museum of Natural History, 
Pittsburgh; R. L. Davidson 
CNC Canadian National Collection, Ottawa; 
Y. Bousquet 

CUIC Corneli University Insect Collection 
FDPI Florida Dept. of Piant Industry, State 
Collection of Arthropods, Gainesville; 
R. E. Woodruff 

FMNH Field Museum of Natural History, Chi- 
cago; A. F. Newton, Jr. 

IRSU Irkutsk State University, Irkutsk; V. G. 
Schilenkov 

JBWM J. B. Wallis Museum, University of 
Manitoba, Winnipeg; R. E. Roughley 
JECW James Entomological Collection, Wash¬ 
ington State University, Pullman; R. S. 
Zack 

LACM Los Angeles Co. Natural History Mu¬ 
seum; Los Angeles, CA; C. L. Hogue 
MCZ Museum of Comparative Zoology, Har- 

vard University, Cambridge, MA; D. G. 
Furth and S. R. Shaw 

MNHP Museum National d’Histoire Naturelle, 
Paris; T. Deuve and H. Perrin 
MPM Milwaukee Public Museum, Milwaukee, 
WI; G. R. Noonan 


MSUC Michigan State University, East Lan- 
sing; R. L. Fischer 

MSUM Moscow State University Zoological 
Museum, Moscow; N. B. Nikitsky 

MZEL Museum of Zoology and Entomology, 
University of Lund, Sweden; R. Dan- 
ielsson 

NHMB Naturhistorisches Museum, Basel, Swit- 
zerland; M. Brancucci 

NIAJ National Insititute of Agro-Environ- 
mental Sciences, Tsukuba City; S. Yosh- 
imatsu 

NMNH National Museum of Natural History, 
Smithsonian Institution, Washington, 
D.C.; T.L. Erwin 

ODA Oregon Department of Agriculture, Sa¬ 
lem; R. L. Westcott 

OHSU Ohio State University, Columbus; C. A. 
Triplehom 

ORSU Oregon State University, Corvallis; J. A. 
DiGiulio and J. D. Lattin 

ROM Royal Ontario Museum, Toronto; D. C. 
Darling 

RSM Naturhistoriska Riksmuseet, Stock- 
holm; P. Lindskog 

UASM University of Alberta Strickland Muse¬ 
um, Edmonton; G. E. Ball and D. Shpe- 
ley 

UAZ University of Arizona, Tucson; F. G. 
Wemer 

UCD University of Califomia, Davis; R. O. 
Schuster 

UCR University of Califomia, Riverside; S. I. 
Frommer 

UCVM Universidad Central de Venezuela, Ma- 
racay; L. J. Joly T. 

UKSM University of Kansas Snow Museum, 
Lawrence; J. Pakaluk 

UMMZ University of Michigan Museum of Zo¬ 
ology, Ann Arbor; M. F. 0’Brien 

UNAM Universidad Nacional Autonoma de 
Mexico, Instituto de Biologia, Mexico 
City; H. Brailovsky A. 

UNH University of New Hampshire, Dur- 
ham; D. S. Chandler 

UVM University of Vermont, Burlington; R. 
T. Bell 

ZMUH Zoological Museum, Helsinki; H. 
Silvferberg 
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CBOC Carlos Bordon, Maracay, Venezuela 
DHKC David H. Kavanaugh, Califomia Acad- 
emy of Sciences, San Francisco 
PMOC Pierre Morvan, Clamart, France 
RENC Robert E. Nelson, Colby College, Wa- 
terville, ME 

The revision of the species of Anchomenus 
is based primarily on specimens available in 
most North American collections, supple- 
mented by material from the major European 
collections. Knowledge of the geographic 
ranges of Old World species based on spec¬ 
imens I have examined has been augmented 
by authoritative references (e.g., Jeannel, 
1942; Lindroth, 1945; Habu, 1978). I have 
examined the types of ali North American 
species names in this genus, and have des- 
ignated lectotypes where appropriate. I have 
attempted to examine types of European 
names only when the species was considered 
valid in Csiki (1931). Many of the names of 
older European authors have lain in synon- 
ymy since Gemminger and Harold (1868), 
and their status is not a possible source of 
contention. 

Revision of the genera Tetraleucus , Seri- 
coda , and Elliptoleus is based on a worldwide 
search for appropriate specimens, and known 
ranges reflect specimen availability. I note 
where I have examined types, and have des- 
ignated lectotypes where appropriate. Where 
I have not examined type specimens, I rely 
on Lindroth (1966) and Darlington (1971) for 
interpretation of species identifications. 

METHODS 

Character Analysis. Adult specimens were 
examined by stereomicroscope from 8 to 
125 x, using fiber-optics ringlight illumina- 
tion. Drawings were made using an ocular 
grid. Extemal characters are described and 
analyzed using Standard nomenclature. The 
ocular ratio, used to quantify head shape, is 
defined as the width of head across the widest 
portion of the eyes, divided by the narrowest 
width across the vertex between the eye mar- 
gins. Body size was quantified using the stan- 
dardized body length, i.e., the sum of: (1) the 
distance from apex of right mandible in closed 
position to cervical collar, (2) the median 
length of pronotum, (3) the distance from 


base of scutellum along suture to apex of left 
elytron. 

Genitalia were prepared by boiling speci¬ 
mens in distilled water with mild detergent 
for 30 minutes, followed by dissection. Entire 
female abdomens were removed and allowed 
to ciear ovemight in cold 10% KOH. The 
female reproductive tract, defensive glands, 
and hindgut were then acidified in weak ace- 
tic acid, dissected, and stained using Chlor- 
azol Black suspended in cellosolve. Defen¬ 
sive glands and associated abdominal 
sclerites, and the reproductive tract and as¬ 
sociated sclerites were slide mounted sepa- 
rately in glycerin. Male terminalia were 
soaked ovemight in 10% KOH, acidified in 
acetic acid, and then dissected. The aedeagus 
was generally removed from its associated 
tergal apodemal ring, and parameres slightly 
distended to remove associated membranes 
from the surface of the median lobe. The ae- 
deagal intemal sac was manually everted us¬ 
ing modified minuten nadeln in at least one 
specimen of each taxon. After examination, 
all genitalic preparations were stored with the 
specimens in plastic genitalia vials. 

Right wings were examined in situ by re- 
laxing specimens and raising the elytra. Ve- 
nation was examined by detaching the wing, 
flattening it in water on a microslide, remov- 
ing the water with a paper towel, and then 
covering the wing with glycerin in a tempo- 
rary mount. Wings were drawn using a mi¬ 
croslide projector. 

Scanning electron microscopy was used to 
illustrate various features, and to explore the 
finer features of the female gonocoxae. Spec¬ 
imens were relaxed in boiling water, dissected 
in alcohol, and then dehydrated using a 10% 
step series from 70% to pure ethanol. Struc- 
tures were mounted on double-sided scotch 
tape, coated with gold or gold-palladium, and 
examined using an Amray 1000 scanning 
electron microscope at 5 kV. After exami¬ 
nation, the gold coated parts were reasso- 
ciated with dissected specimens by mounting 
on card points. 

Larvae were prepared using the methods 
of Goulet (1977), and examined using phase- 
contrast compound microscopy at 100—400 x. 

Taxonomnic Methods . A diagnostic com- 
bination and full description are provided for 



1991 


LIEBHERR: ANCHOMENUS CLADE 


9 


ali species. An abbreviated synonymy is pre- 
sented in which all combinations for the se¬ 
nior synonym are followed by original com¬ 
binations for all junior synonyms. I present 
type information for those types I have ex¬ 
amined, and for authoritative type compar- 
isons made by Lindroth (1966) and Darling- 
ton (1971). For common species, I list locality 
records for material examined. For less com¬ 
mon species, I list complete label data. Com¬ 
plete label data and sex are recorded for all 
type specimens. 

The generic-level classification is cladistic, 
with each of the four genera monophyletically 
defined by synapomorphies elucidated by the 
cladistic analysis. Diagnoses and full descrip- 
tions are provided for all genera, and junior 
synonyms are listed. 

Species Discrimination. In general, species 
circumscription was possible using charac- 
teristics occurring in unique combinations 
within sets of specimens, these unique diag- 
nostic combinations defining species that 
conform to the phylogenetic species concept 
(Rosen, 1979; Cracraft, 1989). Only after 
sorting specimens to such operational taxo- 
nomic units was geographic provenance 
closely examined. Variability resulting in 
overlap of character ranges between or among 
allopatric sets of populations resulted in con- 
sideration of those populations as conspecif- 
ic. 

Discordant variablity in character States 
was evident among populations of two spe¬ 
cies— Anchomenus aeneolus and A. fune¬ 
bris— to the degree that populations situated 
between the centers of each species’ distri- 
bution could have been assigned to either 
species based on various subjective criteria. 
Despite this apparent intergradation, each 
species is easily diagnosable within large ar¬ 
eas of their distributions. To aid in the cir¬ 
cumscription of these species, and in the as- 
signment of geographically intermediate 
populations, samples from across the ranges 
of the two species were subjected to principal 
coordinates analysis (Gower, 1971) using the 
Biostat program (Pimentel and Smith, 1986b), 
run on a Compaq Deskpro 386-20 personal 
computer. Details are provided in the Tax- 
onomic Treatment section. Final assignment 
of populations was done by rating them using 


a character index based on five qualitative 
characters (table 2). The two species can be 
nearly completely diagnosed by one of the 
five characters, with substantial intergrada¬ 
tion occurring in the other four. 

Cladistic Analysis . Character States were 
polarized as primitive or derived by outgroup 
comparison, using a number of primary and 
secondary outgroups (Maddison et al., 1984). 
Four taxa within the Platynini, subtribe Pla- 
tyni were used as the primary outgroups: 
Agonum placidum Say, Platynus decentis Say, 
Rhadine caudata LeConte, and Tanystoma 
maculicolle Dejean. The secondary outgroup 
taxa included a member of the subtribe 
Sphodri, Calathus ruficollis Dejean, and an 
outlier taxon within the Platynini, Olisthopus 
parmatus Say. 

Data were analyzed using the HENNIG86 
computer program (Farris, 1988), with the 
resultant cladogram rooted at the outgroup. 
The PAUP computer program (Swofford, 
1986) was used in preliminary analyses, but 
it did not find a cladogram as parsimonious 
as that found by HENNIG86, and therefore 
was not used further. 

The cladistic analysis of larvae followed 
the above protocol, with the exception that 
outgroup comparison was limited to a set of 
primary outgroups that differed slightly from 
that used in the adult analysis: Agonum pla¬ 
cidum , Tanystoma maculicolle , and Platynus 
tenuicollis LeConte. 

Biogeographic Analysis . The results of the 
cladistic analysis were used in conjunction 
with known distributions of taxa in a cladistic 
biogeographic analysis (Nelson and Platnick, 
1981; Humphries and Parenti, 1986). Areas 
of endemism were defined by species distri¬ 
butions, and hypotheses of the historical re- 
lationships of those areas were formulated 
based on the cladistic relationships of the spe¬ 
cies. The biogeographic analysis was con- 
ducted separately for the genera Anchomen- 
us, Sericoda , and Elliptoleus . For each genus, 
the taxon-area cladograms were based on the 
taxonomic cladograms of the cladistic anal¬ 
ysis. These taxon-area cladograms were an¬ 
alyzed using Assumptions 0, 1, and 2 (Wiley, 
1987; Zandee and Roos, 1987; Page, 1990). 

Under Assumption 0, widespread taxa oc- 
cupying more than one area of endemism are 
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assumed indicative of recent ancestry of those 
areas; i.e., such widespread taxa indicate 
monophyletic area relationships. Under As- 
sumption 1, widespread taxa may indicate 
recent ancestry of the set of areas occupied, 
but they may also indicate that the wide¬ 
spread taxa did not respond to vicariant 
events that influenced other taxa inhabiting 
those areas. Therefore, the area relationships 
indicated by a widespread taxon may be para- 
phyletic, as well as strictly monophyletic as 
under Assumption 0. Using Assumption 2, 
widespread taxa may indicate: (1) recent an¬ 
cestry of the areas occupied, (2) lack of re¬ 
sponse to vicariant events, (3) dispersal from 
one area to another. Thus the area relation¬ 
ships may be monophyletic, paraphyletic, or 
polyphyletic. Although Assumption 0 allows 
the most resolved area cladogram to be de- 
rived from a taxon-area cladogram, this res- 
olution comes at a cost. Because widespread 
taxa are assumed indicative of monophyletic 
sets of areas, the areas they occupy are con- 
sidered monophyletically related even if bas- 
al taxa also occupy those areas. The inflated 
importance of widespread taxa runs counter 
to logic, as many widespread taxa are those 
with well-developed powers of dispersal. That 
such taxa are not trustworthy indicators of 
area relationships should not be surprising. 
Unfortunately, the greatly increased number 
of area cladograms possible under Assump- 
tions 1 and 2, when several taxa are wide¬ 
spread, or one taxon is very widespread, 
makes these assumptions unwieldy in cladis- 
tic biogeographic analysis. 

Assumption 0 was used for each genus to 
obtain a maximally resolved area cladogram. 


The method of Wiley (1987) was used to gen¬ 
erate a taxon X area matrix, in which a taxon 
was coded 1 if present in an area, and 0 if 
absent. In this procedure, ali nodes on the 
taxon-area cladogram, whether terminal or 
intemal, are coded to reflect the occupation 
of areas by that taxon. Intemal nodes, or hy- 
pothetical ancestral taxa, are considered to 
occupy the sum of ali areas occupied by their 
descendants. In this way, progressively more 
cosmopolitan distributions are coded for pro¬ 
gressively more basal intemal nodes. The root, 
or primitively cosmopolitan sum of areas, is 
coded all zeroes by necessity of the parsi- 
mony approach used for analysis. The full 
matrix is composed of columns representing 
all terminal and intemal nodes of the taxon- 
area cladogram, and rows representing all ar¬ 
eas of endemism, plus the outgroup, or root, 
row of all zeroes. This matrix was subjected 
to parsimony analysis, in this study using 
HENNIG86 (Farris, 1988). The Nelsen op- 
tion was used to generate a consensus tree if 
more than one equally parsimonious area 
cladogram was generated. 

Area cladograms derivable under Assump¬ 
tions 1 and 2 were investigated using the 
COMPONENT program of Page (1989). This 
program allows the choice of cladistic bio¬ 
geographic analysis under Assumptions 0, 1, 
or 2. The program requires a dichotomous 
taxon-area cladogram, necessitating input of 
the various resolutions of that cladogram con- 
taining trichotomies or polytomies. The re- 
sults under Assumption 0 using HENNIG86 
were compared to various analyses under As¬ 
sumptions 1 and 2 using Component. 


ADULT CHARACTERS 


Traditionally, genera of Platynini have been 
defined by general body habitus characters 
such as shape, and by easily observed char¬ 
acters, such as the presence or absence and 
number of supraorbital, pronotal, and dorsal 
elytral setae. This has led to the proposing of 
many more genera than are warranted in 
terms of pattems of character divergence 
based on a wider diversity of characters. This 
study is based on a comprehensive survey of 
adult morphological characters, both exter- 


nal and intemal. A short summary of the 
character States observed across the taxa of 
the Anchomenus clade follows. Character Sys¬ 
tems examined include mouthparts, extemal 
setation of the body and legs, flight-wing ve- 
nation and configuration, microsculpture, 
male terminalia, and the female ovipositor 
and intemal sclerotized reproductive tract. 

Mouthparts . The mouthparts are relatively 
uniform throughout this group, with only mi¬ 
nor modifications from a generalized carabid 
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Figs. 2-7. Mouthparts of Tetraleucuspicticornis. 2. Labrum, ventral view (x 145). 3. Right mandible, 
ventral view (x86). 4 . Left mandible, ventral view (x88). 5. Left maxilla, dorsal view (x63). 6. Right 
maxilla, ventral view (x 66). 7. Labium and left labial palp, dorsal view (x 84). art = anterior retinacular 
tooth; brt = basal retinacular tooth. 


ground-plan. The labrum is quadrate, bear- 
ing fields of sensilia on the ventral surface 
(figs. 2, 8, 14, 20). The lateral areas are de- 
limited from a concave mediofrontal region 
by a row of epipharyngeal setae continuing 
on the lateral reaches of the labral front mar- 
gin. The number of epipharyngeal setae ap- 
pears to be correlated with the size of the 
adult beetle, at least within the taxa examined 
for this study. Tetraleucus picticornis New- 


man has 19-21 epipharyngeal setae, and the 
fi ve species of Anchomenus examined (A. cy¬ 
aneus Dejean , A. dorsalis Pontoppidan, A. 
quadratus LeConte, A. aeneolus LeConte, and 
A. funebris LeConte) possess 17-20 epiphar¬ 
yngeal setae. Sericoda species, which are 
smaller than Anchomenus , have 13-16 epi¬ 
pharyngeal setae (fig. 14). Elliptoleus species, 
on the same order of size as Sericoda , have 
14-17 epipharyngeal setae. 
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Figs. 8-13. Mouthparts of Anchomenus funebris. 8. Labrum, ventral view (x 91). 9. Right mandible, 
ventral view (x82). 10. Left mandible, ventral view (x76). 11. Right maxilla, dorsal view (x62). 12. 
Left maxilla, ventral view (x52). 13. Labium and right labial palp, dorsal view (x93). 


The mandibles are moderately elongate in 17,18,23,24). The galea is narrowly rounded 

ali species (figs. 3, 4, 9, 10, 15, 16, 21, 22). apically, and the apical palpomere is fusi- 

The right mandible bears an anterior reti- form. The palpal apex is very lightly sclero- 

nacular tooth midway on the mesal cutting tized, and may inflex upon drying (e.g., fig. 

margin, whereas the left mandible has a more 6), but this does not appear to be more than 

basal retinacular tooth. Two basal molar pro- an artifact of specimen preparation. The pal- 

jections and a retinacular ridge proximad the pal surface appears glabrous under moderate 

retinacular teeth are found at the mesal base magnification, but is in fact covered with a 

of the mandibles. sparse pelage of very fine trichoid sensilia. 

The lacinia is acuminate, and densely se- The labium has a glossal sclerite (fig. 19), 
tose on the inner margin (figs. 5, 6, 11, 12, bearing two setae. The paraglossae are free 
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Figs. 14-19. Mouthparts of Sericoda bembidioides. 14. Labrum, ventral view (xl46). 15. Right 
mandible, ventral view (x94). 16. Left mandible, ventral view (x91). 17. Left maxilla, dorsal view 
(x94). 18. Right maxilla, ventral view (x69). 19. Labium and left labial palp, ventral view (x 125). 


apically, but joined in their basal half to the 
ligula (figs. 7, 13, 19, 25). The penultimate 
palpomere bears two setae on its anterior 
margin, and a much shorter seta at its apex. 
The apical palpomere is covered by a sparse 
pelage of trichoid sensilia. 

The mentum is medially toothed (figs. 26- 
33), with a pair of setae on the anterior mar¬ 
gin at each side of the median tooth. The 
median tooth is narrowly acuminate or 
broader, this condition varying infraspecifi- 


cally in some species. The mental foveae are 
variously developed, from very shallow (e.g., 
fig. 32), to more well defined and pitlike (e.g., 
fig. 30). The submentum bears two pairs of 
setae in the plesiomorphic condition, a pair 
of larger inner setae, and a pair of smaller 
outer setae (figs. 26, 30, 31). This setation is 
quite variable within the group, often infras- 
pecifically so. Often, one of the outer setae is 
unilaterally absent from some individuals of 
a species, with both outer setae present in 
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Figs. 20-25. Mouthparts of Elliptoleus vixstriatus. 20. Labrum, ventral view (xl82). 21. Right 
mandible, ventral view (x93). 22. Left mandible, ventral view (x94). 23. Left maxilla, dorsal view 
(x86). 24. Right maxilla, ventral view (x66). 25. Labium and left labial palp, ventral view (x 105). 

other individuals. Also, both setae are absent menus clade possess two pairs of supraorbital 

from some individuals of a species, with one setae (figs. 1, 242, 268) with the exception of 

seta present in other individuals. Moreover, Anchomenus virescens Motschulsky. The 

determining the setal configuration of the number of supraorbital setae has been used 

submentum may be made difficult by the loss as a generic diagnostic character, but in this 

of a seta due to wear of the specimen. In instance, setal configuration does not corre- 

general, if a seta has been broken off, a setal late with other characters that would isolate 

articulatory socket is discemible under high A. virescens taxonomically from other An- 

magnification (x 125). chomenus. Moreover, the loss of setae at any 

Head Capsule. All species of the Ancho- particular body position is a common occur- 
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Figs. 26-33. Mentum and submentum, ventral view, scale bar = 0.50 mm. 26. Anchomenus leucopus. 
27. A. yukihikoi. 28. Sericoda quadripunctata. 29. S. lissoptera. 30. S. bembidioides. 31. Elliptoleus 
acutesculptus. 32. E. balli. 33. E. crepericornis. 


rence in Platynini, and likely to have oc- 
curred in parallel in a number of platynine 
lineages. This revision consciously avoids us- 
ing these characters in isolation to define line¬ 
ages, preferring to define groups based on sur- 
vey of all possible characters. 

The development of the eyes varies across 
taxa. I have quantified the convexity of the 


eyes by the ocular ratio, i.e., the ratio of the 
maximal distance between the outer convex 
surface of the compound eye, divided by the 
minimal distance between the inner margins 
of the eye measured on the frons. 

Prontum. Pronotal shape varies from an 
orbicular pronotum with rounded hind an- 
gles, as seen in Tetraleucus fig. (119) and EI- 
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liptoleus (figs. 136-145), to a subcordate pro- 
notum with sharp hind angles and sinuate 
lateral margins, as seen in Anchomenus (figs. 
120-129). Most species have both the lateral 
and basal pronotal setae (e.g., fig. 120). Pron- 
otal setation varies within Tetraleucus and 
Anchomenus , with T. picticornis (fig. 119), A. 
dorsalis (fig. 121), and A. cyaneus (fig. 122) 
lacking the basal setae, and A. virescens lack- 
ing both pairs of lateral setae (fig. 123). Based 
on cladistic analysis, these setal losses do not 
define monophyletic groups. 

Elytra. In macropterous species, the elytra 
are nearly parallel-sided and moderately flat 
medially (figs. 1, 242). Brachyptery is asso- 
ciated with a change to more oviform elytra 
(fig. 268). Brachypterous taxa also tend to 
have less convex elytral intervals, and shal- 
lower elytral striae, although flattened inter¬ 
vals are seen in A. funebris , a fully winged 
species. 

The basal groove of the elytron is usually 
rounded, or weakly and obtusely angulate at 
the elytral humeri (figs. 149-152, 242, 268). 
In several species of Elliptoleus , the humeral 
angle is characteristically angulate (figs. 146- 
148). 

The elytra possess setae at Standard posi- 
tions, including a seta near the base of the 
sutural stria (figs. 146-152); dorsal elytral se¬ 
tae in or adjacent to the third elytral interval; 
a series of lateral setae in the eighth elytral 
interval between humerus and subapical sin- 
uation; and two setae associated with the sev- 
enth stria near the apex of each elytron. The 
scutellar setae are unilaterally absent in some 
species (fig. 242), or both are absent, as in S. 
bogemannii Gyllenhal. Dorsal setal number 
varies from 0 to 6, with setal number in most 
specimens the same on both elytra, but vary- 
ing within a count of one from side to side 
in some. The lateral series of umbilical setae 
are arranged in three groups, the anterior just 
behind the humerus, a median set, and a pos¬ 
terior set just anterad to the elytral subapical 
sinuation. The total number of lateral setae 
varies: 16 in Tetraleucus , 14-18 in Ancho¬ 
menus, 12-15 in Sericoda, and 14-16 in El¬ 
liptoleus. 

Metathoracic Wings. The flight wings are 
variously developed, with reduction in alar 
surface associated with loss of veins. A fully 


developed and functional flight wing pos- 
sesses a complete oblongum cell (figs. 35, 37, 
38, 41, 43, 44) and associated wing-folding 
mechanism. There is venational variation 
among individuals in fully macropterous taxa, 
especially in the configuration of the wedge 
cell (figs. 41, 42). Flight-wing reduction has 
occurred to differing degrees in various taxa. 
In A. dorsalis , the alar surface is shortened 
in some brachypterous individuals, with the 
reflexed apex and veins associated with the 
oblongum cell reduced or modified (figs. 34, 
36). Wing development is quite variable in 
this species, ranging from fully developed 
flight wings, to micropterous individuals with 
a reduced wing less than one-half the length 
of an elytron. Wing dimorphism occurs in 
two species of the group: S. lissoptera Chau- 
doir (figs. 39, 40) and E. acutesculptus Bates 
(figs. 44, 45). In these, either a fully formed 
flight wing or a vestigial wing stub are ob- 
served. Some wing stubs retain vestiges of 
wing veins, which for S. lissoptera are iden- 
tifiable as costal, radial, and cubital remnants 
(fig. 39). In ali other species of Elliptoleus, 
the wings are reduced even further, appearing 
as vestigial flaps with extreme venational re¬ 
duction (fig. 47). 

Legs . The setation of coxae, femora, and 
tarsomeres proved be be most useful for di- 
agnosing taxa and for phylogenetic analysis. 
The anterior femora are glabrous on their 
anteroventral surface as in Tetraleucus (fig. 
48) and Sericoda bembidioides Kirby (fig. 54), 
or bear from one to three setae at that posi- 
tion (figs. 49-53). The posterior, or dorsal, 
surface of most profemora bears three ven- 
trally placed setae (figs. 56-61), although four 
setae (figs. 62, 63) or more (fig. 55) are ob- 
served in some taxa. 

The middle legs have diagnostic characters 
on coxae and femora. The mesocoxal ridge 
bears one seta in the plesiomorphic config¬ 
uration (figs. 64, 65, 68-70, 73, 75). An in- 
crease in setal number is observed indepen- 
dently several times in this group (figs. 66, 
67, 71, 72). The mesofemora have anywhere 
from two large anteroventral setae (figs. 73- 
74), to as many as 10 setae in the hirsute A. 
virescens. 

The metacoxae primitively have three se¬ 
tae on the ventral face: two outer and one 
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Figs. 34-47. Macropterous, brachypterous, and vestigial metathoracic flight wings, dorsal view. Top 
scale bar, figs. 34-37; middle scale bar, figs. 38-45; bottom scale bar, figs. 46, 47. 34. Anchomenus 
dorsalis. 35. A. capensis. 36. A. dorsalis brachypterous wing. 37. Sericoda quadripunctata. 38. S. bo- 
gemannii. 39. S. lissoptera brachypterous wing. 40. S. lissoptera. 41. S. ceylonica . 42. S. ceylonica , with 
smaller wedge cell. 43. S. bembidioides. 44. Elliptoleus acutesculptus. 45, 46. E. acutesculptus , bra¬ 
chypterous wing. 47. E. curtulus, vestigial wing and right lateral portion of metanotum. o = oblongum 
cell; w = wedge cell. 
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Figs. 48-54. Left prothoracic coxa and femur, anteroventral view. 48. Tetraleucus picticornis. 49. 
Anchomenus dohrnii. 50. A. quadratus. 51. A. aeneolus. 52. A. funebris. 53. A. capensis. 54. Sericoda 
bembidioides. Figs. 55-62. Right prothoracic coxa and femur, posterior view. 55. A. dohrnii. 56. A. 
quadratus. 57. A. aeneolus. 58. A. funebris. 59. A. capensis. 60. S. bembidioides. 61. S. montana. 62. 
Elliptoleus vixstriatus. Fig. 63. Left prothoracic coxa and femur of E. corvus , posterior view. Scale 
bar =1.0 mm. 
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Figs. 64-75. Left mesothoracic coxa and femur, anteroventral view, scale bar =1.0 mm. 64. An- 
chomenus dohrnii. 65. A. virescens. 66. A. leucopus. 67. A. yukihikoi. 68. A. quadratus. 69. A. aeneolus. 
70. A. funebris. 71. A. funebris, coxa and femoral base. 12. A. capensis. 73. Sericoda bembidioides. 74. 
S. montana. 75. Elliptoleus vixstriatus. 
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Figs. 76-83. Left metathoracic coxa and femur, scale bar =1.0 mm. 76. Anchomenus leucopus. 77. 
A. yukihikoi. 78. A. funebris. 79. Sericoda quadripunctata. 80. S. lissoptera. 81. S. bembidioides. 82. S. 
bogemannii. 83. Elliptoleus vixstriatus. 


inner (figs. 76, 77, 83). In Sericoda species, 
the single inner seta is absent (figs. 79-82). 
The metafemora bear from two to five an- 
teroventral setae (figs. 76-83). 

The mesotibial apex of some Sericoda spe¬ 
cies males have tuberculate ridges on the in- 
temal surface (figs. 100, 101). Whether this 
is associated with some aspect of reproduc- 
tive behavior is unknown. However, the 
character defines one clade of five species. 

The tarsomeres vary both in surface con- 
figuration and setation. For comparison pur- 
poses, the metatarsomeres were examined, as 
the mesotarsomeres exhibit similar pattems, 
and the foretarsi of males are modified as 
secondary sexual characters. The fourth me- 
tatarsomere has two rows of ventrolateral se¬ 
tae, and from 0 to 2 subapical setae. The 


subapical setae are on the dorsal surface of 
the tarsomere, near the apex (figs. 92-95). 
Both of these setae are absent, as in fig. 98, 
or only the inner seta is absent (figs. 84, 86, 
90, 91). 

The dorsal surface of the tarsomeres is 
smooth medially in most taxa, with faint to 
well-developed lateral sulci bounding the 
dorsum (figs. 102-105). In one clade of An¬ 
chomenus , the median dorsum is depressed 
and/or strigose (figs. 106-108), making the 
tarsomeres appear trisulcate. 

Abdomen. In the subtribe Platyni, the ab- 
dominal setation varies intersexually, with 
most females possessing twice as many setae 
as males on each side of the sixth visible 
abdominal sternite. In most species in this 
study, the males possess one seta on each 
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Figs. 84-95. Fourth metatarsomere of left leg, dorsal view. 84. Tetraleucus picticornis (x61). 85. 
Anchomenus cyaneus (x81), outer subapical seta broken off. 86. A. dorsalis (x 158). 87. A. aeneolus 
(x 103). 88. A. funebris (x 100). 89. A. quadratus (x 162). 90. Sericoda quadripunctata (x554). 91. S. 
bembidioides (x225). 92. S . obsoleta (x 195). 93. S. bogemannii (x 189). 94. Elliptoleus acutesculptus 
(x 180). 95. E. olisthopoides (x 137). 

side, and the females possess two. In A. setae vary in number from side to side in 
aeneolus , the females have from two to four most specimens, and some populations of A. 
setae on each side of the apical sternite. These aeneolus exhibit only two setae in the fe- 
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Figs. 96-98. Fourth metatarsomere of left leg, dorsal view. 96. Elliptoleus curtulus (x 126). 97. E. 
vixstriatus (xl54). 98. E. crepericornis (xl40). Figs. 99-101. Left male mesotibia, mesal view. 99. 
Sericoda quadripunctata (x72). 100. S. bembidioides (x60). 101. S. bogemannii (x38). Figs. 102-108. 
Basal metatarsomere of left leg, dorsal view. 102. S . bembidioides (x 125). 103. S. bogemannii (x88). 
104. E. acutesculptus (x81). 105. E. olisthopoides (x99). 106. Anchomenus quadratus (x85). 107. A. 
aeneolus (x62). 108. A. funebris (x 102). 
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Figs. 109-117. Elytral microsculpture from middle of disc, showing striae (large depressions), and 
microsetae. 109. Tetraleucuspicticornis (x 365). 110. Anchomenus aeneolus (x 519). 111. Sericoda quad- 
ripunctata (x460). 112. S. bembidioides (x528). 113. S. bembidioides; seta is macroseta (x 120). 114. 
S. obsoleta (x 512). 115. Elliptoleusvixstriatus (x 502). 116 .E. acutesculptus (x 510). 117. E. olisthopoides 
(x497). 


males. In similar fashion, some males of A. 
aeneolus ha ve two setae each side of the sixth 
visible sternite, rather than the usual single 
seta seen in other Anchomenus clade species. 
In populations with females characterized by 
only two setae, male A. aeneolus usually ha ve 
but the single seta on each side. 

Microsculpture . The body surface micro¬ 
sculpture ranges from an isodiametric mesh 
(e.g., fig. 109), to a transverse mesh (e.g., fig. 
112), or to a longitudinally stretched isodi¬ 
ametric mesh (figs. 116, 117). The rugosity 
of the sculptural surface also varies, from a 
series of smoothly adjoining sculpticells (figs. 
110, 115), to overlapping sculpticells ar- 
ranged in a shinglelike pattem (figs. 114, 116, 


117), to a granulate-appearing surface com- 
posed of sculpticells roughly overlapping each 
other (fig. 109). There are microsetae on the 
integumentary surface observable at high 
magnification (50-125 x). This pelage of mi¬ 
crosetae is best developed in Tetraleucus (fig. 

109) and A. virescens (fig. 123). These mi¬ 
crosetae are present in the integument of ali 
species, but many are very short (e.g., fig. 

110) , making them in visible except through 
SEM analysis. 

Body Size. There is substantial variation 
in body size within this clade, with standard- 
ized body length ranging from 4.1 mm to 11.4 
mm (fig. 118). Closely related species tend to 
have similar body sizes, but there are no out- 








24 


BULLETIN AMERICAN MUSEUM OF NATURAL HISTORY 


NO. 202 



Body Length Range (mm) 

Fig. 118. Range of standardized body length for species in the Anchomenus clade. Arrangement of 
species follows taxonomic treatment, and order of species on cladogram in fig. 292. 


standing trends relative to phylogeny. Within 
each genus, cladistically more basal species 
(fig. 118, top) tend to be larger, and cladist¬ 
ically apical species (fig. 118, bottom) tend 
to be smaller. But, the overlap in body size 
ranges precludes statistically significant pat- 
tems. 

Male Genitalia . The male aedeagus is a 
useful diagnostic character for certain taxa in 
this group. The median lobe is lightly pig- 
mented, with a brunneous or testaceous cast 
(e.g., figs. 153, 154), or melanistically pig- 
mented, with the median areas of the lobe 
quite dark (figs. 160,161). Some median lobes 
also bear longitudinal wrinkles on the inner, 
or euventral surface, i.e., the ventral surface 


when the aedeagus is everted from the lat- 
erally directed resting position and rotated to 
the symmetrical position of use (figs. 159- 
162). The median lobe apex is also diagnostic 
for some taxa, being downtumed (fig. 153), 
bluntly rounded (figs. 155, 157, 158), acu¬ 
minate (figs. 159-162), oruptumed (fig. 156). 

The male parameres are primitively gla- 
brous in this group, as observed in Tetraleu- 
cus and Anchomenus. The genera Sericoda 
and Elliptoleus have apical parameral setae 
(figs. 203-214, 250-261). In the phylogenetic 
context of this group, these setae represent a 
derived character state, and support the sis- 
ter-group status for the two genera. The clad¬ 
istically basal species of Sericoda (S. quad- 



1991 


LIEBHERR: ANCHOMENUS CLADE 


25 



Figs. 119-129. Pronotum, dorsal view. 119. Tetraleucus picticornis. 120. Anchomenus dohrnii. 121. 
A. dorsalis. 122. A. cyaneus. 123. A. virescens. 124. A. leucopus. 125. A. yukihikoi (right margin distorted, 
lateral seta abnormally doubled). 126. A. quadratus. 127. A. aeneolus. 128. A. funebris. 129. A. capensis. 


ripunctata DeGeer, and S. lissoptera) have 
only one to three parameral setae per para- 
mere, and the rest of the Sericoda species and 
10 of the 11 Elliptoleus species have as many 
as four or more setae per paramere, sup- 


porting a phyletic increase in the number of 
parameral setae. 

The aedeagal intemal sacs of these species 
are largely unomamented, although the sur- 
face is covered with variously developed fields 
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of spiculate microtrichia in some taxa (figs. 
203, 205, 211, 261). These spicules are most 
developed on the surface of the sac just eu- 
dorsad of the gonopore. The spicules may 
serve a stick-fast function during copulation, 
as the spicular apices extend back toward the 
median lobe when extended, as they would 
be when the intemal sac is inflated. 

Female Ovipositor. The ovipositor is com- 
posed of paired gonocoxae, each composed 
of a basal and apical gonocoxite. The apical 
gonocoxite is moveable relative to the basal 
segment. The basal segment bears a fringe of 
setae on its apicoventral surface (e.g., figs. 
163, 165) in the genera Tetraleucus , Ancho- 
menus , and Elliptoleus. This fringe is vari- 
ously reduced within the genus Sericoda, the 
most extreme condition observed in S. cey- 
lonica Motschulsky with 0-1 setae (figs. 237, 
238). The apical gonocoxite bears one (fig. 
169) or rarely two (fig. 166) dorsal ensiform 
setae, and from one to five lateral ensiform 
setae (e.g., figs. 171, 273). The apical segment 
is usually acuminate apically, but within Ser¬ 
icoda, this segment is broadened apically in 
S. bembidioides (fig. 234), S. ceylonica (figs. 
237, 238), and S. montana , new species (fig. 
249). 

The apical gonocoxite bears two nemati- 
form setae in an apical depression. These are 
usually rather short in Tetraleucus, Ancho- 
menus, and Elliptoleus (figs. 164, 174, 262). 
In several species within Sericoda these setae 
are very long, longer than the apical gono¬ 
coxite itself in some taxa (figs. 223, 224, 226, 
227). This apical gonocoxal depression also 


bears short furrow pegs: very short, bluntly 
rounded sensilia grouped apicad the nema- 
tiform setae (e.g., fig 170). These furrow pegs 
vary in number from two to six across the 
four genera. 

Female Reproductive Tract. The sclero- 
tized intemal tract consists of the vagina, bur¬ 
sa copulatrix, spermatheca, spermathecal 
gland, and common oviduct (figs. 189, 191). 
The lateral oviducts and ovaries are de- 
stroyed by the KOH specimen preparation. 
Ali species in this group possess a sperma¬ 
theca that is joined to the bursa copulatrix 
and median oviduct by a short duct, and 
which has an apical filament. The sperma¬ 
theca of some females has discemible spiral 
taenidialike sclerotized ridges across its sur¬ 
face. The spermathecal gland is discemible 
by the microductules covering the surface of 
its reservoir. This gland empties into the bas¬ 
al reservoir of the spermatheca. The vagina 
and bursa copulatrix walls are apparently 
smooth at the magnifications used in this 
study, without discemible sclerites or fields 
of well-developed microtrichia. 

The dorsal wall of the genital opening be- 
tween the ovipositor lobes in most taxa bears 
a uniform covering of fine setae (e.g., figs. 
189-191). In Sericoda females, this surface 
bears two different types of setae, a larger, 
more sparsely distributed macroseta, and a 
finer more densely distributed microseta (figs. 
245-247, 249). In S. ceylonica , which has 
glabrous basal gonocoxites, only a very sparse 
scattering of macrosetae is observed (fig. 248). 


TAXONOMIC TREATMENT 


KEY TO ADULTS OF SPECIES OF THE 
ANCHOMENUS CLADE 

1. Pronotal hind angles either angulate, or 

with basal seta present . 2 

T. Pronotal hind angles both rounded and 
asetose (fig. 119); antennomeres 4-7 pi- 
ceous, antennomeres 8-11 pale testa- 
ceous .. Tetraleucus picticornis (p. 31) 
2( 1). Pronotal hind angles asetose and angulate 


(figs. 121-123) . 3 

2'. Pronotal hind angles setose . 5 


3(2). Pronotal and elytral disc appearing gla¬ 


brous at moderate magnification (20- 
50); 2 pairs of supraorbital setae .. 4 
3'. Pronotal and elytral disc with well-devel- 
oped pelage of fine microsetae (fig. 123); 
anterior supraorbital setae absent, pos¬ 
terior pair present . 

. Anchomenus virescens (p. 43) 

4(3). Pronotum and head aeneous green, con- 
trasting with marginally testaceous el- 
ytra bearing piceous to green median 

infuscation. 

. Anchomenus dorsalis (p. 39) 

4'. Entire dorsal body surface aeneous to cy- 
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anotic blue, vividly metallic . 

. Anchomenus cyaneus (p. 42) 

5(2). Metafemora with 4 or 5 anteroventral se- 
tae (figs. 76, 77), and mesocoxae with 
3-7 subequal ridge setae (figs. 66, 67) 

6 

5'. Metafemora with 0-3 anteroventral setae 
(figs. 78-83), and mesocoxae with 0-3 
ridge setae (figs. 64, 65, 68-73, 75), or 
with 1 long seta accompanied by 2 very 

short setae (fig. 74). 7 

6(5). Pronotum very evidently punctate (fig. 

124); elytral striae with closely set, reg- 

ular, and coarse punctures . 

. Anchomenus leucopus (p. 45) 

6'. Pronotal punctures much fainter, in many 

specimens aligned in transverse wrin- 
kles (fig. 125); elytral striae with indis- 

tinct and irregular punctures . 

. Anchomenus yukihikoi (p. 46) 

7(5). Profemora with 2-4 posteroventral setae 
(figs. 56-63); mesofemora with 2-5 an¬ 
teroventral setae (figs. 68-70, 72-75) . 

. 8 

7'. Profemora with 5-8 postero ventral setae 
(fig. 55); mesofemora with 6-10 antero¬ 
ventral setae (fig. 64). 

. Anchomenus dohrnii (p. 37) 

8(7). Basal metatarsomeres with strong inner 
and outer dorsolateral sulci and a shal- 
low to deep median sulcus, the tarso- 
meres appearing trisulcate (figs. 106- 

108). 9 

8'. Basal metatarsomeres with weak to mod¬ 
erate dorsolateral sulci and no median 

sulcus (figs. 102-105) . 12 

9(8). Body size larger, standardized body length 
8.1-10.7 mm; basal metatarsomeres 
with strong median sulcus (figs. 107, 

108). 10 

9'. Body size smaller, standardized body 
length 6.7-8.0 mm; basal metatarso¬ 
meres with weak median sulcus (fig. 
106), median dorsum of tarsomere 
sometimes appearing flat over some 

portion of length . 

. Anchomenus quadratus (p. 47) 

10(9). Antennae and legs piceous, elytra slightly 

to markedly metallic . 11 

10'. Antennae and legs rufous, contrasting with 
the brunneous to piceous nonmetallic 
elytra, pronotum, and head capsule .. 

. .Anchomenus capensis , n. sp. (p. 56) 
11(10). Elytra strongly aeneous purple to blue, in- 
tervals convex; pronotum quadrate, 
lateral margins moderately sinuate be- 
fore hind angles (fig. 127); females often 
with more than 2 setae on each side of 


apical visible abdominal sternite .... 

. Anchomenus aeneolus (p. 48) 

11'. Elytra piceous with faint blue metallic 
sheen, intervals moderately convex to 
flat; pronotum transverse, lateral mar¬ 
gins strongly sinuate before hind angles 
(fig. 128); females with 2 setae each side 
on apical visible abdominal sternite (see 
Species Discrimination section [p. 57] 
for discussion of these last 3 species) 

. Anchomenus funebris (p. 52) 

12(8). Metacoxae bisetose, inner seta absent (figs. 

79-82) . genus Sericoda, 13 

12'. Metacoxae trisetose, inner seta present (fig. 

83). genus Elliptoleus, 19 

13(12). Elytral lateral margins straight near mid- 
dle, sides subparallel; elytral striae ev- 
ident, intervals at least faintly convex 

. 14 

13'. Elytra oviform, lateral margins convex, 

elytral disc evenly convex margins; ely¬ 
tral striae reduced to rows of fine to 
evanescent punctures, intervals flat .. 

. Sericoda lissoptera (p. 68) 

14(13). Dorsal elytral setae set in foveae of di¬ 
ameter subequal to an adjacent elytral 

interval. 15 

14'. Dorsal elytral setae not set in e vident fo¬ 

veae, third and fourth elytral intervals 

evenly convex along length . 17 

15(14). Pronotal disc and elytra with regular iso- 
diametric to transverse microsculpture 

. 16 

15'. Pronotal disc and elytra with irregularly 

directed transverse microsculpture (figs. 
112, 113), the frons appearing wrin- 
kled, the elytra with mixed matte and 

shiny patches of cuticle . 

. Sericoda bembidioides (p. 86) 

16(15). Pronotal lateral margins strongly sinuate 
before well-developed hind angles (fig. 
242); pronotal margins brunneous, disc 

piceous. 

. Sericoda montana , n. sp. (p. 92) 

16'. Pronotal lateral margins only weakly sin¬ 

uate before weakly denticulate hind an¬ 
gles (fig. 130); pronotal margins not or 

barely paler than piceous disc. 

. Sericoda quadripunctata (p. 62) 

17(14). Elytral scutellar seta present . 18 

17'. Elytral scutellar seta absent . 

. Sericoda bogemannii (p. 80) 

18(17). Pronotal lateral margins weakly sinuate 
or straight before evident hind angles 
(fig. 134); fourth metatarsomere with 
outer subapical seta absent (as in figs. 
90, 91) ... Sericoda ceyIonica (p. 84) 
18'. Pronotal lateral margins straight to con- 
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Figs. 130-135. Pronotum, dorsal view. 130. Sericoda quadripunctata. 131. S. lissoptera. 132. S. 
obsoleta. 133. S. bogemannii. 134. S. ceylonica. 135. S. bembidioides. 


vex before basal setae, hind angles very 
weakly developed (fig. 132); fourth me- 
tatarsomere with outer subapical seta 

present (fig. 92). 

. Sericoda obsoleta (p. 70) 

19(12). Submentum with 2 setae each side (fig. 

31).20 

19'. Submentum at least unilaterally with only 

1 seta (fig. 32), or with single seta each 

side (fig. 33) .22 

20( 19). Antennae and legs rufous, paler than rufo- 

piceous to piceous body.21 

20'. Body and all appendages coal black, palpi 
paler, but no hint of reddish coloration 

on appendages . 

_ Elliptoleus corvus , n. sp. (p. 101) 

21 (20). Body size larger, standardized body length 
7.5-9.1 mm; elytral intervals flat .... 

. Elliptoleus acutesculptus (p. 96) 

21'. Body size smaller, standardized body 
length 6.3-7.5 mm; elytral intervals 
slightly convex, more depressed close 

to striae . 

_ Elliptoleus olisthopoides (p. 100) 

22(19). Legs and pronotal and elytral margins 
rufo-testaceous to testaceous, much 
paler than piceous to brunneous center 

of dorsum .23 

22'. Legs brunneous, contrasting little with pi¬ 


ceous to rufo-piceous center of dorsum; 
pronotal and elytral margins concol- 
orous to slightly paler than rest of dor¬ 
sum_ Elliptoleus curtulus ( p. 101) 

23(22). Humeral angles sharp, right or slightly ob¬ 
tuse (figs. 146-148); elytral striae well 

defined, continuous.24 

23'. Humeral angles more obtuse, not as 
sharply angled (figs. 149-152); elytral 
striae evanescent, fine, and discontin- 

uous along length.26 

24(23). Elytral microsculpture isodiametric, ely¬ 
tral surface shiny; dorsal elytral setae 
set in inconspicuous depressions .. 25 
24'. Elytral microsculpture granulate, longi- 
tudinal, isodiametric mesh, surface alu- 
taceous; dorsal elytral setae set in fov- 
eolar depressions that extend halfway 

across adjacent intervals. 

... Elliptoleus tequilae, n. sp. (p. 116) 
25(24). Pronotal base broader (fig. 143); fourth 
metatarsomere lacking inner and outer 

subapical setae . 

Elliptoleus whiteheadi , n. sp. (p. 113) 
25'. Pronotal base narrower (fig. 144); fourth 
metatarsomere bearing both inner and 

outer subapical setae. 

. Elliptoleus balli, n. sp. (p. 114) 

26(23). Pronotal and elytral disc piceous, con- 
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Figs. 136-145. Pronotum, dorsal view. 136. Elliptoleus acutesculptus. 137. E. olisthopoides. 138. E. 
curtulus. 139. E. vixstriatus. 140. E. luteipes. 141. E. zapotecorum. 142. E. crepericornis. 143. E. 
whiteheadi. 144 .E. balli. 145. E. tequilae. 


trasting strongly with testaceous legs and 

antennae .27 

26'. Pronotal and elytral disc brunneous to ru- 
fous, contrasting little with the rufo-tes- 

taceous legs and antennae . 

. Elliptoleus luteipes (p. 110) 

27(26). Fourth metatarsomere with inner and 

outer subapical setae present.28 

21'. Fourth metatarsomere lacking outer sub¬ 
apical setae, inner subapical seta nearly 


always absent (9 of 10 specimens ex- 

amined) . 

Elliptoleus zapotecorum , n. sp. (p. 111) 
28(27). Pronotal base narrower, weakly devel- 
oped behind basal setae (fig. 139); pron¬ 
otal and elytral disc shiny piceous, legs 

testaceous . 

. Elliptoleus vixstriatus (p. 107) 

28'. Pronotal base wider, broader behind bas¬ 
al setae (fig. 142); pronotal and elytral 
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Figs. 146-152. Right humerus of elytron, dorsal view, scale bar = 0.50 mm. 146. Elliptoleus tequilae. 
147. E. whiteheadi. 148. E. balli. 149. E. luteipes. 150. E. zapotecorum. 151. E. vixstriatus. 152. E. 
crepericornis. 


disc rufo-piceous, contrasting less with 

rufo-testaceous legs . 

. Elliptoleus crepericornis (p. 112) 

TETRALEUCUS CASEY, NEW STATUS 

Micragonum (Tetraleucus ) Casey, 1920: 88 (type 
species Anchomenus picticornis Newman from 
eastem North America, by original designa- 
tion). 

Agonum (Tetraleucus ): Lindroth, 1966: 615. 

Diagnosis: A remarkably distincti ve taxon 
distinguishable by the following derived 


character States: (1) antennae with apical 4 
antennomeres white, contrasting with pice- 
ous antennomeres 5-7, (2) submentum uni- 
laterally or bilaterally lacking outer seta (as 
fig. 28), (3) pronotum with rounded basal an- 
gles lacking setae (fig. 119), (4) visible ab- 
dominal sternite VI of female with 3 apical 
setae each side, (5) elytral microsculpture 
granulate isodiametric, (6) profemur with 4- 
5 posteroventral setae, (7) fourth metatar- 
somere lacking outer subapical seta (fig. 84), 
(8) ungues with very short ventral setae, (9) 
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male aedeagal intemal sac with well-devel- 
oped spiculate microtrichia (fig. 153), (10) 
aedeagal median lobe with recurved euven- 
tral surface. 

Descriptioni Head capsule shiny piceous. 
Eyes moderately convex, curvature contin- 
uous with temples. Antennae slender, basal 
3 antennomeres rufo-testaceous, fourth an- 
tennomere apically piceous, as are entire fifth 
to seventh antennomeres, apical 4 anten¬ 
nomeres pale testaceous. Mentum with 
prominent, blunt median tooth, apically reg- 
ular or irregular. Submentum with various 
setation, inner longer setae always present, 
outer shorter setae unilaterally or bilaterally 
absent. Labium with 19-21 setae, each side 
on epipharyngeal surface (fig. 2). Mandibles 
moderately stout (figs. 3, 4). Maxillae with 
well-developed lacinial setal brush, apically 
and ventrally comprising stouter setae (figs. 
5, 6). Labium with apically free paraglossae, 
penultimate palpomere bisetose, and apical 
palpomere with fine microsetae (fig. 7). 

Pronotum with testaceous lateral reflec- 
tions contrasting with piceous disc. Hind an- 
gles evenly rounded, basal setae absent (fig. 
119). Laterobasal depressions smooth. Basal 
marginal bead effaced medially. Median lon- 
gitudinal impression fine throughout. Ante¬ 
rior transverse depressions absent. Anterior 
marginal bead present, continuous with side 
margins. Prostemal projection evenly round¬ 
ed apically, unmargined. 

Elytral humeri moderately well developed, 
elytral lateral margins weakly convex in basal 
% of elytral length. Basal elytral groove 
rounded at humeral angle. Lateral marginal 
reflection evident anterad to well-developed 
subapical sinuation. Basal scutellar seta pres¬ 
ent. Four or rarely and unilaterally 5 or 6 
dorsal elytral setae, the basal 2 associated with 
third stria, the apical 3 with second stria; 16 
lateral elytral setae in eighth stria. Apical and 
subapical setae in apex of seventh stria. Ely¬ 
tral striae smooth throughout, intervals even¬ 
ly and moderately convex. 

Mesepistemum elongate, flight wings full 
with complete venation (as fig. 38). 

Prothoracic femur lacking anteroventral 
setae (fig. 48), and with 4-5 posteroventral 
setae. Mesocoxa with a single ridge seta. Me- 
sofemur with 4 anteroventral setae. Meta- 
coxa trisetose, inner apical seta present (as 


fig. 76). Metafemur with 2 anteroventral se¬ 
tae, and 10-12 short setae on apical portion 
of femoral leading edge. Basal metatarsomere 
with evident intemal and extemal sulci, me¬ 
dian dorsal surface convex. Fourth metatar¬ 
somere with inner subapical seta present, 
outer absent (fig. 84). Ungues with 4 ventral 
setae, apical pair subequal to tarsal width, 
basal pair half as long. 

Pronotum and elytra with isodiametric mi- 
crosculpture, granulate on elytra. Pronotum, 
elytra, prostemum, metastemum, and ab¬ 
domen with fine pelage of microsetae (fig. 
109). Body piceous. Lateral margins of pro¬ 
notum, elytra, and legs testaceous. 

Apical margin of sixth visible abdominal 
sternite bearing 3 setae each side in females, 
1 seta each side in males. 

Standardized body length 7.6-8.9 mm (fig. 
118). 

Male Genitalia. Male parameres glabrous, 
the left or dorsal broadly rounded apically, 
the right or ventral narrower (fig. 153). Ae¬ 
deagal median lobe slender, euventral surface 
recurved, lobe apex depressed. Aedeagal in¬ 
temal sac as long as median lobe, with well- 
developed spiculate microtrichia. 

Female Reproductive Tract. Penultimate 
female gonocoxite bearing fringe of 7-8 setae 
(figs. 163, 189). Apical gonocoxite with 2 lat¬ 
eral and 1 dorsal ensiform setae. Apical gon- 
ocoxal depression with 2 nematiform setae 
and 6 furrow pegs (fig. 164). Spermatheca 
broader medially, apical filament moderately 
elongate (fig. 189). 

Tetraleucus picticornis (Newman), 
new combination 
(figs. 2-7, 48, 84, 109, 119, 153, 

163, 164, 187, 189) 

Anchomenus picticornis Newman, 1834: 414. 
Platynus picticornis : Gemminger and de Harold, 

1868: 375. 

Micragonum ( Tetraleucus ) picticornis : Casey, 1920: 

89. 

Agonum picticorne: Csiki, 1931: 844. 

Agonum (Tetraleucus) picticorne: Lindroth, 1966: 

615. 

Diagnosis: See generic diagnosis. 

Descriptioni See generic description. 

Type: Holotype female examined (BMNH); 
ED (no doubt = E. Doubleday, FL [Lindroth, 
1966: 615]). 
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Figs. 153-162. Male aedeagal median lobe with intemal sac everted, dextroventral view, and par- 
ameres disassociated from median lobe, dorsal view. 153. Tetraleucus picticornis. 154. Anchomenus 
dorsalis. 155. A. cyaneus. 156. A. virescens. 157. A. leucopus. 158. A. yukihikoi. 159. A. quadratus. 160. 
A. aeneolus. 161. A. funebris. 162. A. capensis. 

Distributional Range: Broadly distrib- 
uted across eastem North America from 
Florida north to Vermont, and west to Mis- 
sissippi and Iowa (fig. 187). 

Habitat: In wooded cypress swamp along 
the Santa Fe R., near Bell, FL, decaying leaves 
covered the saturated ground, and beetles 
were under leaves. At Lake Iamonia, near the 
Tali Timbers Res. Sta., adults were collected 
at night by headlamp as they foraged among 
small branches and leaves along a wet, wood¬ 
ed lakeshore. 


Material Examined: USA. - Alabama: 
Cullman Co.: Mt. Vernon (CAS,15; 
NMNH,8). Florida: Alachua Co.: Gaines- 
ville (FDPI,2). Desoto Co.: Arcadia 
(UMMZ,1). Leon Co.: Lk. Iamonia Ldg. 
(CUIC,1); Tali Timbers Res. Sta., 3 mi W 
Iamonia (CUIC,5). Sarasota Co.: Myakka R. 
St. Pk. (FDPI,3). Seminole Co.: Lake Hamey 
(NMNH,8). Suwanee Co.: Santa Fe R. at US 
Rt. 129, 12 mi N Bell (CUIC,2). Indiana: 
Hovey Lake, blacklight trap (FDPI,1); Mill- 
ers (UMMZ,1). Marion Co.: Indianapolis 
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(FDPI,3). Porter Co.: Dunes Bch. (FDPI,2). 
Iowa: (no other data) (NMNH,3). Maryland: 
Prince Georges Co.: College Park, at light 
(FDPI,1). Minnesota: (no other data) 
(NMNH,1). Mississippi: George Co.: Luce- 
dale (CUIC,1). Vermont: Addison Co.: N 
Ferrisburg, Lewis Ck. (UVM,1). 

ANCHOMENUS BONELLI 

Anchomenus Bonelli, 1810: Tabula Synoptica (type 
species Carabus prasinus F. [= Carabus dorsalis 
Pontoppidan] from Europe [Westwood, 1838]). 
Anchodemus Motschulsky, 1864b: 317 (type spe¬ 
cies Anchomenus cyaneus Dejean from Europe, 
by original designation). 

Clibinarius Gozis, 1882: 295 (type species Cara¬ 
bus dorsalis Pontoppidan, by original designa¬ 
tion). 

Chlaeniomimus Semenow, 1889a: 687 (type spe¬ 
cies Chlaenius gracilicollis Jakowleff [= Atranus 
virescens Motschulsky] from Iraq, by original 
designation) (NEW SYNONYMY). Also: Se¬ 
menow, 1889b: 296. 

Idiochroma Bedel, 1902: 216 (type species Cara¬ 
bus dorsalis Pontoppidan, by monotypy). 
Anchomenus (Pseudanchus) Casey, 1920: 45 (type 
species Platynus funebris LeConte from North 
America [Lindroth, 1966]). 

Agonum (Nipponachus) Habu, 1978: 36 (type spe¬ 
cies Anchomenus leucopus Bates from Japan, by 
original designation) (NEW SYNONYMY). 

Nomenclatural Note: Anchomenus Bo¬ 
nelli is an available name based on accep- 
tance of Bonelli’s (1810) Tabula Synoptica as 
an available work (Madge, 1975; Mei ville, 
1982), although Bonelli did not include any 
species under the genera proposed in his Ta¬ 
bula. Panzer (1813) listed four species under 
Anchomenus , from which Westwood (1838) 
designated Carabus prasinus as type species 
for Anchomenus (incorrectly cited in Jeannel 
[1942] and Lindroth [1966] as Westwood 
[1840 (sic)], but see I.C.Z.N. [1987: 316]). 

Diagnosis: Pronotum with sinuate lateral 
margins and evident obtuse hind angles (figs. 
1, 120-129), and the synapomorphy of pro- 
femur with 1-3 anteroventral setae (figs. 49- 
53). Most species ha ve either elytra and/or 
pronotum metallic. 

Description: Head capsule piceous to me¬ 
tallic blue or green. Eyes moderately convex, 
curvature continuous with temples. Anten¬ 
nae elongate, more robust in A. dorsalis , rufo- 
piceous to piceous, basal 2-3 antennomeres 
may be paler than more apical segments. 


Mentum with prominent unidentate tooth 
(may be truncate or slightly indented medi- 
ally in some individuals of A. dorsalis). Sub- 
mentum either with bilateral inner and outer 
setae (fig. 26), or outer setae lacking (A. cy¬ 
aneus and .4. yukihikoi , fig. 27). Labrum with 
17-20 setae each side on epipharyngeal sur- 
face (fig. 8, A. cyaneus , A. dorsalis , and A. 
quadratus also examined). Mandibles mod¬ 
erately stout (figs. 9, 10). Maxillae with well- 
developed lacinial setal brush, comprised of 
stouter setae along mesal margin (figs. 11- 

12) . Labium with apically free paraglossae 
(fig. 13), penultimate palpomere bisetose, and 
apical palpomere with fine microsetae (fig. 

13) . 

Pronotum with sinuate lateral margins (figs. 
120-129), hind angles setose or glabrous. La- 
terobasal depressions smooth to rugose. Pos¬ 
terior pronotal marginal bead lacking medi- 
ally. Median longitudinal impression fine, 
deeper basally. Anterior transverse depres¬ 
sions well developed at least medially. Pros- 
temal projection rounded apically, unmar- 
gined. 

Elytral humeri weakly developed and ely¬ 
tra more oviform, as in A. dorsalis , to well 
developed, as in A. cyaneus ; elytral lateral 
margins subparallel. Basal elytral groove 
rounded at humeri. Lateral marginal reflec- 
tion narrow throughout, subapical sinuation 
poorly developed (fig. 1). Basal scutellar seta 
present. Three or 4 dorsal elytral setae. Four- 
teen to 18 lateral elytral setae in eighth stria. 
Apical and subapical setae in apex of seventh 
stria. Elytral striae smooth to distinctly punc¬ 
tate, intervals convex to flat. 

Metepistemum elongate, flight wings full 
with complete venation in most species (figs. 
34, 35). Flight wings rarely polymorphic, in 
A. dorsalis shortened in brachypterous indi¬ 
viduals, oblongum cell reduced (fig. 36). 

Prothoracic femur with 1-6 anteroventral 
setae (figs. 49-53), and 3-10 posteroventral 
setae (figs. 55-59). Mesocoxa with 1-7 ridge 
setae (figs. 64-72). Mesofemur with 3-11 an¬ 
teroventral setae (figs. 64-72). Metacoxa tri- 
setose, inner seta present (figs. 76-77) or bis¬ 
etose, inner seta absent (fig. 78). Metafemur 
with 3-5 anteroventral setae and 2-9 short 
setae on apical portion of femoral leading 
edge. Basal metatarsomere with faint intemal 
and extemal dorsal sulci (A. cyaneus) to deep 
dorsal sulci (A. funebris; fig. 108), the median 
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Figs. 163—168. Female gonocoxae, or ovipositor lobes. 163. Tetraleucus picticornis left gonocoxa, 
ventral view (x 395). 164. T. picticornis gonocoxal depressiori (x 1645). 165. Anchomenus dohrnii right 
gonocoxa, ventral view (x227). 166. A. dohrnii left gonocoxa, dorsal view (xl97). 167. A. dohrnii 
gonocoxal depression (x2079). 168. A. dorsalis right gonocoxa, ventral view (x 195). 


area of tarsomere smooth and convex to stri¬ 
gose and sulcate (figs. 106-108). Fourth me- 
tatarsomere with inner and outer subapical 
setae present in most species (figs. 85, 87- 
89), outer seta absent in A. dorsalis (fig. 86). 
Ungues with 4-8 long ventral setae (Old 
World species) or very short ventral setae 
(New World species). 


Dorsal body surface with well-developed 
isodiametric to slightly transverse micro- 
sculpture (figs. 110, 111). Head and prono- 
tum with or without fine micropunctures 
(present in A. leucopus and A. yukihikoi). 
Pronotum transversely wrinkled or not (figs. 
120, 122, 124-129). Body surface apparently 
glabrous, with microsetae so short that they 
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Figs. 169-174. Female gonocoxae, or ovipositor lobes. 169. Anchomenus dorsalis left gonocoxa, 
dorsal view (x315). 170. A. dorsalis gonocoxal depression (x850). 171. A. cyaneus right gonocoxa, 
ventral view (x 193). 172. A. cyaneus left gonocoxa, dorsal view (x220). 173. A. cyaneus gonocoxal 
depression (x3115). 174. A . virescens left gonocoxa, ventral view (x283). 


are visible only at high magnification (x 125) 
(short stublike setae visible in figs. 110, 111), 
or body surface with a pelage of microsetae 
(A. virescens; fig. 123). Body piceous to me- 
tallic blue or green, elytra contrastingly paler 
in A. dorsalis. Legs and antennae concolorous 
with or paler than body. 

Apical margin of sixth visible abdominal 


sternite bearing 2-4 setae each side in fe- 
males, 1-2 setae each side in males. Visible 
stemites III-V bearing single setae each side 
except for A. cyaneus with 3-5 setae each side 
in both sexes. 

Standardized body length 6.6 mm (A. dor¬ 
salis)-! 1.2 mm (A. cyaneus) (fig. 118). 

Male Genitalia: Male parameres gla- 







Figs. 175-180. Female gonocoxae, or ovipositor lobes. 175. Anchomenus virescens gonocoxal de¬ 
pressiori (x2186). 176. A. leucopus left gonocoxa, ventral view (x383). 177. A. leucopus gonocoxal 
depression (x2272). 178. A. quadratus right gonocoxa, ventral view (x222). 179. A. quadratus left 
gonocoxa, dorsal view (x264). 180. A. quadratus gonocoxal depression (x 1583). 


brous, the left or dorsal variously broadened mate female gonocoxite bearing fringe of 7- 

and rounded apically (figs. 154-162), the right 14 setae (figs. 190-199). Apical gonocoxite 

or ventral narrower. Aedeagal median lobe with 2-5 lateral ensiform setae (figs. 165,168, 

testaceous to melanistic, slender and smooth 171, 174, 176, 178, 181, 184, 190-199) and 

(figs. 157-158) to stout and euventrally stri- 1-2 dorsal ensiform setae (figs. 166,169,172, 

gose (figs. 159-162). Aedeagal intemal sac 179, 182, 185). Apical gonocoxal depression 

with only weakly developed microtrichia. with 2 nematiform setae, and 4-6 furrow pegs 
Female Reproductive Tract: Penulti- (figs. 167, 170, 173, 175,177, 180, 183, 186). 
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Figs. 181-186. Female gonocoxae, or ovipositor lobes. 181. Anchomenus aeneolus left gonocoxa, 
ventral view (x210). 182. A. aeneolus right gonocoxa, dorsal view (x259). 183. A. aeneolus gonocoxal 
depression (x 3800). 184. A. funebris right gonocoxa, ventral view (x 242). 185. A, funebris left gonocoxa, 
dorsal view (x 181). 186. A. funebris gonocoxal depression (x 1008). 


Spermatheca with moderately elongate apical 
filament (figs. 190-197, 199). 

Anchomenus dohrnii Fairmaire 
(figs. 49, 55, 64, 120, 165-167, 188, 190) 

Anchomenus Dohrnii Fairmaire, 1866: 250. 
Anchomenus Dohrni : Gemminger and de Harold, 
1868: 370 (incorrect subsequent spelling). 


Platynus (Anchodemus ) Dohrni : Sahlberg, 19133: 

21 . 

Anchomenus (Anchodemus) Dohrni : Csiki, 1931: 

866 . 

Platynus (Anchodemus) Dohrni var. Diana Sahl¬ 
berg, 1913: 21 (NEW SYNONYMY). 

Diagnosis: Dorsally brilliant blue with 
purplish cast. Elytral microsculpture granu- 
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Fig. 187. Distributional range of (▲) Tetraleucus picticornis (★ = state records) and (•) Anchomenus 
quadratus. 


late. Legs rufo-testaceous except piceous cox¬ 
ae. Pronotum (fig. 120) with setose hind an- 
gles. Profemur with 3 anteroventral setae (fig. 
49) and 5-8 posteroventral setae (fig. 55). 

Descriptioni Head capsule metallic blue- 
green, anterior edge of clypeus, labrum, and 
edges of mentum rufo-piceous to rufous. Eyes 
moderately convex, ocular ratio 1.60. Pro¬ 
notum with strongly sinuate lateral margins 
and strongly developed hind angles (fig. 120); 
laterobasal depressions deep and rugosely 
wrinkled; median basal area with irregular 
punctures and minute wrinkles; lateral mar- 
ginal depressions crenulate to anterior angles. 
Elytral striae smooth, well defined, slightly 
wavering. Elytral intervals slightly convex to 
nearly flat. Three dorsal elytral setae and 17 
lateral elytral setae. Metepistemum elongate, 
flight wings full. Profemur with 3 anteroven¬ 
tral setae (fig. 49) and 5-8 posteroventral se¬ 
tae (fig. 55). Mesocoxa with 1 ridge seta, me- 
sofemur with 7-11 anteroventral setae (fig. 
64). Metacoxa trisetose, inner seta present; 
metafemur with 3 anteroventral setae and 8- 
10 short setae near apex. Basal metatarso- 
mere with well-developed intemal and ex- 
temal dorsal sulci and a median carina ba- 


sally, widening near apex. Fourth 
metatarsomere with inner and outer subapi- 
cal setae. Ungues with 6-8 long ventral setae. 
Abdomen with 2 setae each side (rarely 3) on 
apical margin of sixth visible sternite in fe- 
males. 

Head with well-developed, slightly 
stretched isodiametric microsculpture. Pro¬ 
notum with tranverse mesh microsculpture, 
and larger wrinkles and punctures. Micro¬ 
sculpture concentrically arranged in latero¬ 
basal depressions. Elytra with isodiametric 
mesh microsculpture, granulate along lateral 
margins. Body surface apparently glabrous, 
but with fine microsetae visible in lateral view 
on stemites. 

Standardized body length 10.1-10.6 mm 
(fig. 118). 

Male Genitalia: Parameres glabrous, 
melanistic medially near base; apex of left 
paramere bluntly pointed, right paramere 
narrow and evenly rounded at apex. Aedeagal 
median lobe evenly curved, the apex slightly 
uptumed, tightly rounded at apex. Aedeagal 
intemal sac covered with uniform, fine mi- 
crotrichia. 

Female Reproductive Tracti Penulti- 
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Fig. 188. Distributional ranges of (A) Anchomenus dohrnii ; A. dorsalis (■ = examined material, □ 
= literature records); (•) A. cyaneus ; (it) A. virescens; A. leucopus (O = examined material, O = literature 
record); and (A) A. yukihikoi. 


mate gonocoxite with apical fringe of 9 setae 
(fig. 190). Apical gonocoxite with 2-4 lateral 
ensiform setae and 1 (in one example, 2) dor- 
sal ensiform setae (figs. 165,166,190). Apical 
gonocoxal depression with 6 furrow pegs (fig. 
167). Spermatheca with moderate apical fil- 
ament, subequal in length to spermathecal 
reservoir. 

Types: I have not examined type speci- 
mens for A. Dohrnii attributable to Fair- 
maire, and the type specimen(s) may be mis- 
placed within the MNHP holdings (T. Deuve, 
personal communication). The species is de- 
scribed from Bosz-Dagh (=Boz Bag), the 
mountain range 20 miles E Izmir, Turkey. I 
am assuming the specimens from Izmir (A. 
Carret Collection, 1908 accession to MNHP) 
are not the types, as the handwritten deter- 
mination does not match Fairmaire’s hand- 
writing (Hom and Kahle, 1935-1937), and 
the species epithet is misspelled “Dohmi.” 
Of Dohmi Diana , lectotype female hereby 
designated (ZMUH): Ephesus; U. Sahlb.; 


5771 (blue label); var. Diana, J. Sahlb. (hand¬ 
written label); Lectotype Anchomenus dohr¬ 
nii diana Sahlberg, J.K. Liebherr 1990. Sahl- 
berg stated the type locality as Anatolia, but 
Ephesus is now considered to be in Izmir. A. 
dohrnii diana was described from a teneral 
specimen, which otherwise does not differ 
from other specimens I have seen. 

Distributional Range: Known from 
Turkey, in mountains from southwestem 
Turkey to Hatay Pro vince on the Mediter- 
ranean Sea near Syria (fig. 188). 

Material Examined: Turkey. - Hatay: 
Mts. Amanus (labeled as Syria) (MNHP,2). 
Izmir: Ephesus (ZMUH,6); Izmir (labeled 
Smyrna) (MNHP,2). 

Anchomenus dorsalis (Pontoppidan) 

(figs. 34, 36, 86, 121, 154, 168-170, 188, 191) 

Carabus dorsalis Pontoppidan, 1763: 678, pl. 29. 
Anchomenus dorsalis: Dawson, 1854: 83. 
Platynus dorsalis: Gemminger and de Harold, 
1868: 370. 
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Figs. 189-191. Female reproductive tract and ovipositors, ventral view, scale bar = 0.50 mm. 189. 
Tetraleucuspicticornis. 190. Anchomenus dohrnii. 191. A. dorsalis, bc = bursa copulatrix; co = common 
oviduct; sg = spermathecal gland; sp = spermatheca; va = vagina. 


Platynus (Clibinarius) dorsalis : Gozis, 1882: 295. 
Anchomenus ( Clibinarius) dorsalis : Seidlitz, 1891: 
33(Arten). 

Agonum (Idiochroma) dorsale : Bedel, 1902: 216. 
Platynus (Idiochroma) dorsalis : Winkler, 1924: 
193. 

(Agonum dorsale ab. Moleki Rambousek, 1907: 


42. This name is unavailable as it was proposed 
as an aberration, and has not subsequently been 
treated as available [I.C.Z.N., 1985, Article 45].) 

Idiochroma dorsale Malyi Obenberger, 1914: 99; 
Csiki, 1931: 868 (considered aberration of dor¬ 
salis Pontoppidan). 

(Platynus [Idiochroma] dorsalis ab. rufothoracica 
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Krejcarek, 1947: 86. This name is unavailable 
as it was proposed as an aberration, and has not 
subsequently been treated as available [I. C. Z. 
N., 1985, Article 45]). 

Carabus viridifulvus Goeze, 1777: 663; Seidlitz, 
1891: 33 (synonymy). 

Carabus prasinus Thunberg, 1784: 74; Dawson, 
1854; 83 (synonymy). 

Anchomenus prasinus var. genuinus Letzner, 1851: 
163; Csiki, 1931: 868 (made available as junior 
specific synonym). 

Anchomenus prasinus var. suturalis Letzner, 1851: 
163; Csiki, 1931: 868 (made available as junior 
specific synonym). 

Anchomenus prasinus var. bicolor Letzner, 1851: 
163; Csiki, 1931: 868 (made available as junior 
specific synonym). 

Anchomenus prasinus var. submaculatus Letzner, 
1851: 163; Csiki, 1931: 868 (made available as 
junior specific synonym). 

Anchomenus prasinus var. coeruleoviridis Letzner, 
1851: 164; Csiki, 1931: 868 (made available as 
junior specific synonym). 

Anchomenus prasinus var. rufipennis Letzner, 1851: 
164; Csiki, 1931: 868 (made available as junior 
specific synonym). 

Anchomenus prasinus var. quinquepunctatus Letz¬ 
ner, 1851: 164; Csiki, 1931: 868 (made avail¬ 
able as junior specific synonym). 

Carabus violaceus Thunberg, 1784: 20; Letzner, 
1851:164 (considered variety of prasinus Thun¬ 
berg); Gemminger and de Harold, 1868: 370 
(synonymy). 

Carabus marchicus Herbst, 1784: 137; Gemmin¬ 
ger and de Harold, 1868: 370 (synonymy). 
Buprestis bicolor Geoffroy, 1785: 44 (in Fourcroy, 
1785); Dawson, 1854: 83 (synonymy). 

Carabus Thunbergi Gmelin, 1790: 1980; Sturm, 
1824: 172 (synonymy). 

Carabus viridis Gmelin, 1790: 1986; Sturm, 1824: 
172 (synonymy). 

Carabus viridanus Fabricius, 1787:204; Fabricius, 
1792: 163 (synonymy). 

Anchomenus cyanicollis Gebler, 1841: 371; Gem¬ 
minger and de Harold 1868: 370 (synonymy). 
Anchomenus discophorus Chaudoir, 1842: 821 
(NEW SYNONYMY). 

Anchomenus infuscatus Chevrolat, 1854: 394; 
Gemminger and de Harold 1868: 370 (consid¬ 
ered aberration and synonymized). 

Diagnosis: Easily diagnosed by the me- 
tallic green head and pronotum, bicolored 
elytra with testaceous base, fuscous apical 
margins, and metallic blue-green discal mac- 
ulation. Pronotum sinuate with glabrous hind 
angles (fig. 121). 

Description: Head capsule metallic green; 
anterior edge of clypeus, labrum, and men¬ 
tum rufous. Eyes moderately convex, ocular 


ratio 1.65. Pronotum appearing elongate, 
median length 0.87 x maximum width, base 
narrow, lateral margins sinuate before obtuse 
and glabrous hind angles (fig. 121). 

Pronotal laterobasal depressions shallow, 
linear and separated from lateral margin by 
convexity; surface of depression with nu- 
merous punctulae. Elytral intervals slightly 
convex. Four dorsal elytral setae, 15 lateral 
elytral setae. Metepistemum elongate, flight 
wings variable, ranging from fully developed 
(fig. 34), to shorter with reduced apex (fig. 
36), to a brachypterous flap < 0.5 x elytral 
length (see wing polymorphism analysis be- 
low). Profemur with 3 anteroventral setae and 
5-7 posteroventral setae. Mesocoxa with 1 
ridge seta; mesofemur with 5-7 anteroventral 
setae. Metacoxae trisetose, inner seta present; 
metafemur with 3 anteroventral setae and 8- 
11 short setae near apex. Basal metatarso- 
mere with deep extemal and faint intemal 
dorsal sulci, the median area convex. Fourth 
metatarsomere with inner subapical seta, 
outer subapical seta absent (fig. 86). Ungues 
with 6-8 long ventral setae. Abdomen with 
2 setae each side of sixth visible abdominal 
sternite in females, 1 each side in males. 

Head, pronotum, and elytra with well-de- 
veloped isodiametric microsculpture. Pro¬ 
notum with fine punctulae bearing fine mi- 
crosetae in a sparse pelage (viewed at x 125). 
Antenna rufo-testaceous at base, infuscated 
from middle of fourth segment to apex. Legs 
rufo-testaceous, ventral body surface pice- 
ous. 

Standardized body length 6.6-7.5 mm (fig. 
118). 

Male Genitalia: Parameres glabrous, me- 
lanized basally, pale near apex (fig. 154). Ae- 
deagal median lobe moderately curved, apex 
straight. Aedeagal intemal sac with only fine 
microtrichia. 

Female Reproductive Tract: Penulti- 
mate gonocoxite with apical fringe of 9-12 
setae (figs. 168, 191). Apical gonocoxite with 
2-3 lateral and 1 dorsal setae (figs. 168, 169). 
Apical gonocoxal depression with 4 furrow 
pegs (fig. 170). Spermatheca with apical fil- 
ament slightly longer than basal reservoir. 

Type: The whereabouts of Pontoppidan’s 
material is not recorded in Hom and Kahle 
(1935-1937), and I assume the type is lost. 
The type area is Denmark. There is no reason 
to designate a neotype, however, for this well- 
known Palearctic species. Holotype male 



42 


BULLETIN AMERICAN MUSEUM OF NATURAL HISTORY 


NO. 202 


(MNHP) examined of discophorus Chaudoir: 
Astrabad (=Asterabad Province), Iran. It 
should be noted that Chaudoir placed the ho- 
lotype of discophorus within his series of A. 
dorsalis , apparently recognizing this new syn- 
onymy (T. Deuve, personal commun.). I have 
not examined the types of the many other 
long-recognized junior synonyms. 

Flight Wing Polymorphism: Anchomen- 
us dorsalis exhibits variation in flight-wing 
size relative to elytron size (den Boer et al., 
1980). In the northem European populations, 
all individuals possess wings with a reflexed 
apex (Lindroth, 1986). Such wings vary from 
a fully developed and veined wing (fig. 34), 
to a moderately shortened configuration with 
reduced oblongum cell and folding mecha- 
nism (fig. 36). Among these winged individ¬ 
uals, some do not develop metathoracic flight 
muscles, making them functionally flightless 
(den Boer et al., 1980). 

Of 69 individuals from across the species’ 
range, a single individual was found with 
much more reduced flight wings, with the alar 
area < 0.25 x the area of the elytron (length 
and width of the wing are < 0.50 x length 
and width of elytron). This beetle is part of 
a series of five individuals from Karlik Peak 
in Southern Turkey, and is truly brachypter- 
ous, possessing flight wings much shorter than 
the range of wing sizes reported by den Boer 
et al. (1980). The other four specimens are 
macropterous. Lindroth (1969) reported that 
brachyptery is most frequent in carabid pop¬ 
ulations inhabiting areas of relative climatic 
stability—i.e., glacial refugia—suggesting 
that A. dorsalis populations may have more 
continuously occupied Turkey than other ar¬ 
eas in middle and northem Europe. This con- 
clusion is supported by FrenzeFs (1968) re- 
construction of the Eurasian Pleistocene, in 
which mountainous regions in the Balkans 
and Transcaspia remained continually for- 
ested, even while more northerly areas and 
the more westerly Alps and Pyrenees were 
under glacial ice. 

Distributional Range: Throughout Eu¬ 
rope from Russia (Kryzhanovskii, 1983), 
southem Scandinavia, England, Scotland, 
Ireland (Lindroth, 1945, 1974; Andersen, 
1985), south to northem Morocco and Cor¬ 
sica (Jeannel, 1942), and east to Turkey, the 
Caucasus Mountains, and Turkmen S.S.R. 
(fig. 188). 


Habitat: Moderately xerophilic biotopes, 
including agricultural soils, clay, and even 
chalky soils. Consuit Life History Data sec- 
tion for more details. 

Material Examined: AFGHANISTAN. - 
Angaram (Angarak) (BMNH,1). AUSTRIA. 
- Vienna: Vienna (CAS,8; CUIC,1). 
CZECHOSLOVAKIA. - Bohemia. (CAS,1); 
Telnice (CAS,11). Moravia: Bmo (CAS,6). 
ENGLAND.- Durham: Durham (CAS,1). 
Essex: Epping (CAS,1). Surrey: Selsdon 
(CAS,1). Warwickshire: Rugby (CUIC,1). 
Yorkshire: Harrogate (CAS,2). FRANCE. - 
Beautieu (CAS,3). Brout-Vernet (CAS,2). 
Alpes Maritimes: St. Etienne de Tinee, 1150 
m (CAS, 1). Gard: Nimes (CAS,5). Seine: Paris 
(CAS, 1). GERMANY. - Osdorf (CAS, 1); Ul- 
richskirche (CUIC,2); Waldkirchen (CAS,5). 
Bavaria: Lauingen nr. Danube (CAS,5). 
IRAN. - Astrabad (=Asterabad, holotype of 
A. discophorus Chaudoir) (MNHP,1). ITA- 
LY. - A osta: Courmayeur (SE Mt. Blanc) 
(CAS,5). POLAND. - Suwalki: Lk. Hancza 
(CAS,3). Tatra Mts.: Lejowa Vy., 500-600 m 
(CAS,1). SWEDEN. - Hammerby (CAS,1). 
SWITZERLAND. N Bern: Porrentruy 
(CAS,8). TURKEY.- Hatay: Karlik Peak, S 
Iskenderun, 1000 m (CAS,5). U.S.S.R. - 
Azerbaidzhan: Elisavetpol (=Kirovabad) 
(CAS, 1). YUGOSLAVIA. - Cibaca (CUIC,4). 
Bosnia-Serbia (CAS,1). 

Anchomenus cyaneus Dejean 
(figs. 85, 122, 155, 171-173, 188, 192) 

Anchomenus cyaneus Dejean, 1828:106. 
Anchodemus cyaneus: Motschulsky, 1864b: 317. 
Platynus cyaneus: Gemminger and de Harold, 
1868: 369. 

Platynus ( Anchodemus ) cyaneus: Winkler, 1924: 
193. 

Agonum ( Anchodemus ) cyaneus , Csiki, 1931: 866. 
Platynus ( Anchodemus ) cyaneus asturicus Heinz, 
1965: 123 (NEW SYNONYMY). 

Diagnosis: A large species (9.4-11.2 mm 
standardized body length) with uniformly 
metallic blue to purple dorsal body surface. 
Pronotum with strongly sinuate lateral mar- 
gins and glabrous hind angles (fig. 122). Sub- 
mentum with outer setae absent (as fig. 27). 
Third, fourth and fifth visible abdominal 
stemites with 3-5 setae each side along pos¬ 
terior margin. 

Description: Head capsule elongate; frons 
and clypeus metallic blue, clypeus and men- 
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tum piceous. Eyes convex and protruding, 
ocular ratio approximately 1.60. Submentum 
lacking outer setae. Pronotum with strongly 
sinuate lateral margins, hind angles glabrous 
(fig. 122); laterobasal depressions deep, with 
irregular transverse wrinkles anteriorly; me- 
dian longitudinal impression traversed by 
numerous wrinkles extended to laterobasal 
depressions. Elytral striae deep, impunctate; 
elytral intervals convex, with small irregular, 
round dentlike depressions throughout length. 
Three or 4 dorsal elytral setae, 13-16 lateral 
elytral setae. Metepistemum elongate, flight 
wings full. Profemur with 2-3 anteroventral 
setae, 4-5 posteroventral setae. Mesocoxa 
with 1 ridge seta; mesofemur with 7-8 an¬ 
teroventral setae. Metacoxa trisetose, or out¬ 
er 2 setae doubled in some individuals. Me- 
tafemur with 5 anteroventral setae and 3-5 
shorter setae near apex. Basal metatarsomere 
with evident outer dorsal sulcus and faint 
inner sulcus, median area convex, smooth. 
Fourth metatarsomere with inner and outer 
subapical setae (fig. 85), apical margin slightly 
lobate ventrally; lobes subequal and as long 
as wide. Ungues with 6 long ventral setae. 
Third to fifth visible abdominal stemites with 
3-5 setae each side on posterior margin. Api¬ 
cal visible sternite with 2 setae each side in 
females, 1 each side in males. 

Head with isodiametric microsculpture. 
Pronotal disc with transverse mesh micro¬ 
sculpture; base and lateral basal depressions 
with transverse mesh interrupted by irregular 
wrinkles. Elytra with regular isodiametric mi¬ 
crosculpture. Body surface glabrous except 
for macrosetae. Ali appendages and ventral 
body surface piceous. 

Male Genitalia: Parameres evenly 
rounded apically (fig. 155). Aedeagal median 
lobe blunt, rounded apically. Aedeagal inter- 
nal sac elongate, with fine microtrichia. 

Female Reproductive Tract: Penulti- 
mate gonocoxite with apical fringe of 13-15 
setae (figs. 171, 192). Apical gonocoxite with 
5 lateral and 1 dorsal ensiform setae (figs. 
171, 172, 192). Apical gonocoxal depression 
with 6 furrow pegs (fig. 173). Spermatheca 
with basal reservoir and apical filament of 
subequal length. 

Types: Of cyaneus Dejean, types in the 
Chaudoir collection (MNHP). I have not ex- 
amined the type of this well-known species, 
though I have used several other specimens 


from the Chaudoir collection as the basis for 
the above description. Dejean described the 
species from Saint-Jean-Pied-de-Port in the 
Basses-Pyrenees. Of cyaneus asturicus Heinz, 
holotype in his collection, 2 paratypes in the 
Jedlicka collection, Prague (not examined). 

Distributional Range: Mountainous 
regions from Portugal and Asturias, Spain to 
the Tyrolean Alps in Austria (fig. 188). 

Habitat: Jeannel (1942) reports it from 
the borders of torrents, under stones. 

Material Examined: AUSTRIA. - Tyrol 
(=Tirol) (MNHP,1). FRANCE. - Pyrenees 
(MCZ,6). S France (MNHP,1). ITALY. - 
(NMNH,1); N Italy (NMNH,2). PORTU¬ 
GAL. - (MNHP,1). SPAIN. - Astur(ias) 
(MNHP,1). 

Anchomenus virescens (Motschulsky), 
new combination 

(figs. 65, 123, 156, 174, 175, 188, 193) 

Atranus virescens Motschulsky, 1864b: 335. 
Chlaeniomimus virescens : Semenow, 1909: 26. 
Chlaenius gracilicollis Jakowleff, 1887: 148 (NEW 
SYNONYMY). 

Chlaeniomimus gracilicollis : Semenow, 1889a: 
687. 

Chlaeniomimus gracilicornis: Jakobson, 1906: pl. 

9, fig. 10 (incorrect subsequent spelling). 
Chlaeniomimus hybridus Reitter, 1908: 185; Se¬ 
menow, 1909: 26 (synonymy). 

Diagnosis: Immediately diagnosable by the 
sinuate pronotum lacking lateral setae (fig. 
123), the body surface covered with a dense 
pelage of microsetae, and only the posterior 
pair of supraorbital setae present. 

Description: Head with metallic blue to 
green vertex, mouthparts, genae, postgenae, 
and ventral surface piceous to brunneous. 
Eyes convex, bulging, ocular ratio approxi¬ 
mately 1.90. Anterior supraorbital seta ab- 
sent. Pronotum appearing elongate, sides sin¬ 
uate (fig. 123); lateral margin and hind angles 
glabrous; laterobasal depressions very shal- 
low, not depressed below lateral margins near 
base; anterior transverse impression nearly 
obsolete. Elytral striae smooth, continuous; 
elytral intervals moderately convex. Three 
dorsal elytral setae and 15-16 lateral elytral 
setae. Metepistemum elongate, flight wings 
full. Profemur with 4-5 anteroventral setae 
and 8-11 posteroventral setae. Mesocoxa with 
1 larger ridge seta, pelage setae over surface 
and along coxal ridge (fig. 65); mesofemur 
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Figs. 192-195. Female reproductive tract and ovipositors, ventral view, scale bar = 0.50 mm. 192. 
Anchomenus cyaneus. 193. A. virescens. 194. A. leucopus. 195. A. quadratus. 


with 7-8 larger anteroventral setae plus an 
irregular number of smaller setae on anterior 
femoral face. Metacoxa bisetose; the inner 


seta may be indistinguishable from dense pel¬ 
age as apical outer seta is shorter than basal 
outer seta. Metafemur with 5 anteroventral 
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setae and 6 shorter setae near apex. Basal 
metatarsomere with broad inner and outer 
dorsal sulci, median area convex. Fourth me¬ 
tatarsomere with inner and outer subapical 
setae. Ungues with 6-8 long ventral setae. 
Abdomen with 2 setae each side on apex of 
sixth visible sternite in females, 1 seta each 
side in males. 

Head with well-developed isodiametric 
microsculpture made irregular by fine punc- 
tures and wrinkles associated with pelage. 
Pronotum with transversely stretched isodi¬ 
ametric mesh on disc, isodiametric mesh on 
margins and in laterobasal depressions. Ely- 
tral microsculpture isodiametric. Entire body 
covered with dense pelage of pale microsetae; 
coxae and trochanters, femoral apices, and 
dorsal surfaces of tibiae and tarsi also covered 
by sparse pelage. The antennae and legs vary 
in color, ranging from piceous to rufo-testa- 
ceous. In beetles with dark appendages, the 
body is a dark metallic blue. In beetles with 
pale legs, the body is metallic blue green. 

Standardized body length 7.5-8.6 mm (fig. 

118 ). 

Male Genitalia: Parameres basally mel- 
anistic, apically brunneous (fig. 156). Aedea- 
gal median lobe evenly curved, apex acute 
and uptumed. Aedeagal intemal sac with fine 
microtrichia near apex. 

Female Reproductive Tract: Penulti- 
mate gonocoxite with apical fringe of 7-10 
setae (figs. 174, 193). Apical gonocoxite with 
2 lateral ensiform setae, and 1 dorsal ensi- 
form seta that projects medially from inner 
margin of gonocoxite (fig. 174). Apical gono- 
coxal depression with 4 furrow pegs (fig. 
175). Spermatheca with apical filament grad- 
ually tapering from width of basal reservoir. 

Types: Lectotype male (MSUM) hereby 
designated for Atranus virescens Motschul- 
sky: fi. Euph. (pink card, handwritten label); 
Atranus virescens Moth., Mesopotamia (pink 
card, handwritten label); Lectotype Atranus 
virescens Motschulsky, J. K. Liebherr 1990. 
The female type of Chlaeniomimus gracili- 
collis Jakowleff should be deposited in the 
Jakowleff collection in the Academy of Sci¬ 
ences, Leningrad (Hom and Kahle, 1935— 
1937), but I ha ve not had the opportunity of 
examining it. A. virescens was described from 
the shores of the Euphrates in Iraq, and C. 
gracilicollis was described from Ashkhabad 
in the Turkmen S.S.R. 


Color Variation: This species exhibits 
variation in antennal, leg, and body color. 
Legs and antennae may be infuscated, or 
brunneous, or rufo-testaceous. The palest 
specimens have rufo-testaceous antennae, 
whereas darker specimens have brunneous 
antennae. The head, prothorax, and elytra 
vary from metallic green or blue with a rufous 
cast, to dark metallic royal blue in the darkest 
individuals. 

The two Iraqi specimens and the lectotype 
of A. virescens possess pale legs, and blue 
pronota and elytra with a rufous cast, whereas 
the few Transcaspian specimens have brun¬ 
neous to piceous legs and blue to dark royal 
blue elytra. This pattem suggests either clinal 
variation in color, with westem populations 
paler; or discrete variation for color, with 
populations west of the Caspian Sea pale, and 
those east dark (fig. 188). 

Based on examination of the single type, 
and nontype material at hand determined by 
H. W. Bates, J. Putzeys, and H. E. Andrewes 
(BMNH), C. gracilicollis corresponds to the 
Transcaspian form of this species possessing 
brunneous to piceous appendages, and^4. vi¬ 
rescens is based on Mesopotamian specimens 
with testaceous appendages. No other exter- 
nal nor genitalic differences not attributable 
to color variation are discemible in the ma¬ 
terial at hand. 

Distributional Range: Found from Iraq 
to the Transcaspian region (fig. 188). 

Habitat: From locality data, it would ap- 
pear to inhabit river banks or desert water 
sources. 

Material Examined: IRAQ. - Rustam 
(BMNH,1). Bagdad: Bagdad (BMNH,1). 
U.S.S.R. - Tadzhik S.S.R.: Mts. Karateghin, 
Baldschuan, 924 m (BMNH,1). Turkmen 
S.S.R.: Dortkuju (Transcaspia) (BMNH,1); 
Merw (=Mary, 180 mi E Ashkhabad) 
(BMNH,1); Tedschen (=Tedzhen, oasis at 
sink on Hadi Rud R.) (BMNH,1; MCZ,4). 


Anchomenus leucopus Bates 
(figs. 26, 66, 76, 124, 157, 176, 177, 188, 194) 

Anchomenus leucopus Bates, 1873: 279. 
Clibinarius leucopus : Schonfeldt, 1887: 45. 
Agonum ( Anchodemus ) leucopus : Jakobson, 1907: 
329. 

Platynus ( Anchodemus ) leucopus: Winkler, 1924: 
193. 
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Anchus leucopus : Ohkura and Ueno, 1955: 99. 
Agonum (Hikosanoagonum) metax Jedlicka, 1962: 

5; Habu, 1969; 394 (synonymy). 

Diagnosis: Pronotum with prominent, an¬ 
gulate hind angles and numerous small punc- 
tures over surface (fig. 124); elytral striae 
strongly punctate; body size larger, standard- 
ized body length 8.3-9.5 mm. 

Description: Head capsule piceous with 
minute setose punctures across frons. Eyes 
convex, prominent, ocular ratio approxi- 
mately 1.70. Submentum with inner and out- 
er setae (fig. 26). Pronotum with convex disc, 
base depressed; hind angles well defined, bor- 
dered laterally by well-defined lateral reflec- 
tion (fig. 124); laterobasal depressions deep, 
margined posteriorly, extending forward par- 
allel to lateral margin; base and laterobasal 
depressions rugosely punctate; front angles 
prominent, tightly rounded to right-angled. 
Elytral striae deep, coarsely punctate in basal 
%; elytral intervals convex. Three dorsal ely¬ 
tral setae and 18 lateral elytral setae. Mete- 
pistemum elongate, flight wings full. Profe- 
mur with 5-6 anteroventral setae and 5-7 
postero ventral setae. Mesocoxa with 5-7 ridge 
setae; mesofemur with with 7 anteroventral 
setae (fig. 66). Metacoxa trisetose; metafemur 
with 5 anteroventral setae and 5-8 shorter 
setae near apex (fig. 76). Basal metatarsomere 
with deep, broad inner and outer dorsal sulci, 
median area carinate, keel-like near middle 
of segment. Fourth metatarsomere with inner 
and outer subapical setae; outer apical lobe 
slightly protruding, longer than very short in¬ 
ner lobe. Ungues with 6 long ventral setae. 
Apical visible abdominal sternite with 2 setae 
each side in females, 1 each side in males. 

Head with isodiametric microsculpture in- 
terrupted by fine, setose micropunctures. 
Pronotal disc with weak, incomplete trans¬ 
verse mesh microsculpture, interrupted by 
micropunctures. Elytra with transverse mesh 
microsculpture arrayed in irregular rows. 
Palpi, scape, and femora to tarsi testaceous, 
contrasting with brunneous pronotum and el¬ 
ytra. Antennomeres 2-7 slightly infuscated, 
segments 8-11 paler. Coxae and trochanters 
of pro- and mesolegs rufous, mesocoxae con- 
colorous with brunneous ventral body sur¬ 
face. 

Male Genitalia: Parameres rounded api- 


cally (fig. 157). Aedeagal median lobe very 
slender, apex bluntly rounded. Aedeagal in- 
temal sac short relative to lobe length, mi- 
crotrichia very fine. 

Female Reproductive Tract: Penulti- 
mate gonocoxite with apical fringe of 10-13 
setae (figs. 176, 194). Apical gonocoxite with 
2 lateral and 1 dorsal ensiform setae (fig. 194). 
Apical gonocoxal depression with 5 furrow 
pegs (fig. 177). Spermatheca with reservoir 
slightly wider distad spermathecal gland duct 
entrance; apical filament slightly longer than 
reservoir. 

Types: Male lectotype (MNHP) hereby 
designated for A. leucopus Bates: Japan (Bates’ 
handwritten label); Anchomen. leucopus 
Bates (Bates’ handwritten label); Lectotype 
Anchomenus leucopus Bates, J. K. Liebherr 
1990. Bates based his description of this spe¬ 
cies on 2 specimens from Tango, Japan. Of 
metax Jedlicka, 2 female syntypes: Aoni, Ao- 
mori Prefecture, Japan (Jedlicka Collection 
in National Museum of Natural History, 
Prague?). 

Distributional Range: Known from 
Manchuria and various localities on Honshu 
(Bates, 1883). Habu (1978) records it also 
from the Japanese islands of Shikoku and 
Kyushu, and the island of Formosa (fig. 188). 

Habitat: Habu (1978) reports that it lives 
in river beds. 

Material Examined: CHINA. - Manchu¬ 
ria: Weisohn (Wei-Shan) (CAS,4). JAPAN. 
- Honshu: Aomori Pref., Awomori 
(BMNH,1); Hirosaki, Iwakisan (BMNH,2). 
Fukushima Pref., Seba (BMNH,1). Niigata 
Pref., Niigata (BMNH,4; MNHP,1). 

Anchomenus yukihikoi (Habu), 
new combination 
(figs. 27, 67, 77, 125, 158, 188) 

Agonum (Anchus*>) yukihikoi Habu, 1962: 169. 
Agonum (Nipponanchus) yukihikoi : Habu, 1978: 

41. 

Diagnosis: Pronotum with faint punctures 
across disc, hind angles prominent, base and 
laterobasal depressions smooth (fig. 125). 
Elytral striae faintly punctate basally. Men¬ 
tum lacking outer setae (fig. 27). 

Description: Frons broad, eyes moderate- 
ly prominent, ocular ratio 1.60. Submentum 
lacking outer setae (fig. 27). Pronotum with 
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strongly sinuate lateral margins (fig. 125); hind 
angles prominent; laterobasal depressions 
smooth except for fine setose micropunctures 
distributed across pronotal disc; front angles 
weak, slightly projecting, tightly rounded. 
Elytral striae deep, slightly punctate basally, 
smooth in apical half; elytral intervals con- 
vex. Elytral humeri weak, elytra widening 
from base to apical %, then narrowing to apex, 
with subapical sinuation obsolete. Three dor- 
sal elytral setae and 15 lateral elytral setae. 
Metepistemum elongate, flight wings full. 
Profemur with 4 anteroventral and 3 pos- 
teroventral setae. Mesocoxa with 3-4 ridge 
setae; mesofemur with 4-6 anteroventral se¬ 
tae (fig. 67). Metacoxa trisetose; mesofemur 
with 3-4 anteroventral setae and 4 shorter 
setae near apex. Metacoxa trisetose; meta- 
femur with 4 anteroventral setae and 4-5 
shorter setae near apex (fig. 77). Basal me- 
tatarsomere with broad, shallow inner and 
outer dorsal sulci, median ridge broadly and 
weakly elevated. Fourth metatarsomere with 
inner and outer subapical setae. Ungues with 
4-6 long ventral setae. Apical visible abdom- 
inal sternite with 1 seta each side in males 
(female unknown). 

Head with smooth isodiametric micro- 
sculpture. Pronotal disc with transverse mesh 
microsculpture interrupted by faint micro¬ 
punctures; base and laterobasal depressions 
with irregular isodiametric microsculpture. 
Elytra with transversely stretched isodiamet¬ 
ric mesh, tending to form irregular rows. 
Head, pronotum, and elytra piceous; body 
venter brunneous; legs and antennae paler. 
Antennal scape brunneous, antennomeres 3- 
6 darker, apical segments brunneous. Coxae 
infuscated rufo-testaceous, femora to tarsi 
paler, flavous. 

Standardized body length 6.9 mm (fig. 118). 
Habu (1978) reports 6.7-6.8 mm length. 

Male Genitalia: Parameres infuscated 
basally, left or dorsal paramere slightly point- 
ed apically (fig. 158). Aedeagal median lobe 
slender, apex bluntly rounded. 

Type: Holotype male (NIAJ): Japan, Kyu- 
shu, Kagoshima Prefecture, Kirishima Mts., 
Hayashida Spa. I base my interpretation of 
this species on examination of 1 male para- 
type. 

Distributional Range: Known only from 
the type locality (3 males) (fig. 188). 


Material Examined: Japan Mts. Kirish¬ 
ima, Hayashida spa, Kagoshima Pref. 
(NIAJ,1). 


Anchomenus quadratus (LeConte) 

(figs. 50, 56, 68, 89, 106, 126, 

159, 178-180, 187, 195) 

Platynus quadratus LeConte, 1854: 50. 
Anchomenus {Pseudanchus) quadratus : Casey, 

1920: 50. 

Agonum ( Anchomenus) quadratus : Csiki, 1931: 

861. 

Pseudanchus quadratus: Liebherr, 1986: 177. 
Anchomenus ( Pseudanchus) cornicula Casey, 1920: 

51; Liebherr, 1991: 116 (synonymy). 
Anchomenus {Pseudanchus) dilleyanus Casey, 

1920: 52; Lindroth, 1966: 617 (synonymy). 
Anchomenus {Pseudanchus) metuens Casey, 1920: 

52; Lindroth, 1966: 617 (synonymy). 

Diagnosis: Shiny, aeneous-black body and 
legs; metacoxae bisetose, lacking inner seta 
(as in fig. 78); metatarsomeres with well-de- 
veloped inner and outer dorsal sulci, median 
dorsum flat and broad to medially depressed 
or strigose (fig. 106); standardized body length 
6.7-8.0 mm. 

Description: Frons and vertex broad, con- 
vex, eyes moderately protruding, ocular ratio 
1.60. Pronotum with sinuate lateral margins, 
hind angles weak, margin convexly rounded 
behind posterior seta (fig. 126); laterobasal 
depressions deep with strong wrinkles and 
punctures; median longitudinal impression 
deep in basal half, fine apically; pronotal base 
finely rugose. Elytral striae well developed, 
faintly punctate causing slight irregularities 
throughout length; elytral intervals moder¬ 
ately convex. Three dorsal elytral setae and 
14-15 lateral elytral setae. Metepistemum 
elongate, flight wings full. Profemur with 1- 
2 anteroventral setae (fig. 50) and 3-4 pos¬ 
tero ventral setae (fig. 56). Mesocoxa with 1 
ridge seta; mesofemur with 3-4 anteroventral 
setae (fig. 68). Metacoxa bisetose, inner seta 
lacking; metafemur with 3 anteroventral se¬ 
tae and 4-5 shorter setae near apex. Basal 
metatarsomere with well-developed inner and 
outer dorsal sulci, median area broad, slightly 
depressed or strigose medially (fig. 106). 
Fourth metatarsomere with inner and outer 
subapical setae (fig. 89). Ungues with 4-6 
ventral setae, shorter than corresponding di- 
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ameter of ungues. Apical visible abdominal 
sternite with 2 setae each side in females, I 
each side in males. 

Head with shiny isodiametric microsculp- 
ture. Pronotum with shiny transverse mesh 
microsculpture, more strongly raised in la- 
terobasal depressions and on base. Elytra with 
well-developed isodiametric microsculpture, 
elytral surface slightly iridescent. Body and 
appendages concolorous piceous except for 
slightly paler mouthparts and pro- and me- 
sotrochanters. Body surface apparently gla- 
brous, fine microsetae only faintly visible (as 
in fig. 110). 

Male Genitalia: Parameres melanized, 
faintly paler along margins (fig. 159). Aedea- 
gal median lobe pale basally, melanized in 
median Vi of length; apex acutely rounded; 
euventral surface finely strigose apicad par- 
ameral attachment. Aedeagal intemal sac with 
moderately pigmented though short micro- 
trichia. 

Female Reproductive Tract: Penulti- 
mate gonocoxite with apical fringe of 10-14 
setae (figs. 178, 195). Apical gonocoxite with 
2 lateral and 1 dorsal ensiform setae (figs. 
178, 179, 195). Apical gonocoxal depression 
with 5 furrow pegs (fig. 180). Spermatheca 
with apical filament and basal reservoir of 
subequal length (fig. 195). 

Types: Holotype female (MCZ) of quad¬ 
ratus LeConte examined: blue circle (= Or- 
egon); quadratus; J.L. LeConte Collection; 
Holotype Platynus quadratus LeConte 1854. 
Of cornicula Casey, lectotype female exam¬ 
ined (NMNH): CA, Hoopa Valley, Trinity 
River (Liebherr, 1991). Of dilleyanus Casey, 
lectotype male examined (NMNH): OR, Dil- 
ley (Lindroth, 1975). Of metuens Casey, lec¬ 
totype male examined (NMNH): OR, New- 
port (Lindroth, 1975). 

Lindroth (1966: 617) stated a male from 
Califomia is incorrectly labeled as type in the 
LeConte Collection. This Califomian speci¬ 
men is not the holotype, as the unique spec¬ 
imen LeConte had before him at description 
was from Oregon. Of this holotype, “Enough 
remains of the antennae and feet, to show 
that they were black” (LeConte, 1854: 50). 
The specimen I am interpreting as holotype 
has a blue circle label (= Oregon), has the 
antennae broken offat the apices of the scapes, 


forelegs broken off at coxae, and hind 4 legs 
broken at femoral apices. This is the only 
damaged specimen from Oregon in Le- 
Conte’s series of this species, supporting its 
status as holotype. 

Distributional Range: Found along the 
Pacific coast of North America from Metlak- 
atla, British Columbia, to northem Califomia 
(fig. 187). 

Habitat: In northem Califomia, I have 
found it on open stream and river banks un¬ 
der rocks, in association with Anchomenus 
funebris. Habitat elevations range from 300- 
1800 m. 

Material Examined: CANADA. - British 
Columbia: Metlakatla (MCZ,1); Steelhead 
(CAS,1); Vancouver (CAS,1). U.S.A. - Cal- 
ifornia: (MCZ,3). Humboldt Co.: Blocksburg 
(CAS,1); Redwood Ck. (CAS,1). Lassen Co.: 
Lk. Eiler (CAS,3); Norval Flats, 5500 ft 
(CAS,1); Warner Vy., Lee’s Rch. (CAS,1). 
Mendocino Co.: Standish Hickey St. Rec. 
Area, S Fork Eel R., 1000 ft (CUIC.l). Sis- 
kiyou Co.: (CAS,1); Dunsmuir (MCZ,2). Te- 
hama Co.: Facht (=15 air mi ENE Red Bluff, 
Antelope Ck.) (CAS,2). Trinity Co.: Ruch 
(=Carrville) (CAS,2). Oregon: (CAS,3); Sit- 
coos Lk. (CAS,21). Benton Co.: Mary’s Peak 
(CAS,2; CUIC,1). Clatsop Co.: Cannon Bch. 
(CAS,2). Hood River Co.: Mt. Hood, 5300 
ft (CAS, 13), SE slope, 1650-1710 m (CAS,2). 
Jackson Co.: 0.7 mi N Rte. 140, W Branch 
Willow Ck., 3500 ft (CAS,3). Klamath Co.: 
Aspen Lk. (CAS,1); Lk. of the Woods 
(UCD,2). Lane Co.: McKenzie Bridge 
(CAS,1). Lincoln Co.: Newport (CAS,1); 
Waldport (CAS,2). Linn Co.: T10S, R4E, sect. 
21, Calapooya R. (ODA,l). Multnomah Co.: 
Portland (CAS,1;CUIC,1). Tillamook Co.: 
Cape Kiwanda (ODA,l). Washington Co.: 
Banks (CAS,1); Gaston (CUIC,6). Yamhill 
Co.: McMinnville (MCZ,1). Washington: 
(MCZ,1). King Co.: Bothell (CUIC,2); King 
Co.: North Bend (CAS,2); Seattle (CAS, 10; 
CUIC,2). Klickitat Co.: Lk. White Salmon 
(MCZ,2); Trout Lk., 10 mi S, 2350 ft (CAS,2). 
Pierce Co.: Mt. Rainier, Paradise (CAS,1), 
6000 ft (CAS, 1); Tacoma (MCZ,3). Skamania 
Co.: Mt. St. Helens, Toutle R. at Spirit Lk., 
3100 ft (CUIC,3). Snohomish Co.: Monroe 
(CAS, 16); Stanwood (BEMI,3). Thurston Co.: 
Olympia (MCZ,3). 
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Anchomenus aeneolus (LeConte) 

(figs. 51, 57, 69, 87, 107, 110, 127, 

160, 181-183, 196, 200) 

Platynus aeneolus LeConte, 1854: 45. 
Anchomenus (Pseudanchus) aeneolus : Casey, 1920: 

47. 

Agonum ( Anchomenus ) aeneolum : Csiki, 1931: 

859. 

Agonum (Pseudanchus) aeneolum : Lindroth, 1966: 

632. 

Pseudanchus aeneolus: Liebherr, 1986: 177. 
Agonum (Pseudanchus) bjorkmanae Gray and 

Hatch, 1941: 16;Hatch, 1953: 136 (synonymy). 

Diagnosis: Elytra purplish aeneous, fore- 
body piceous with metallic green reflection; 
elytral intervals moderately convex; meta- 
tarsomeres 1-4 with deep inner and outer 
dorsal sulci and depressed median area, ap- 
pearing trisculcate (fig. 107); females often 
with 3-4 setae each side of apical visible ab- 
dominal sternite. 

Description: Frons moderately broad, eyes 
moderately convex, ocular ratio 1.55. Pro- 
notum with sinuate to faintly sinuate lateral 
margins, hind angles well developed, obtuse 
(fig. 127); laterobasal depressions deep, mar- 
gined posteriorly by robust bead becoming 
obsolete medially; depressions with wrinkles 
anteriorly and medially; longitudinal median 
impression slightly widened at basal %, fine 
apically. Elytral striae well defined, wavering 
and faintly punctate basally, smooth apically; 
elytral intervals moderately convex. Three 
dorsal elytral setae and 15-16 lateral elytral 
setae in eighth stria. Metepistemum elongate, 
flight wings full. Profemur with 1 anteroven- 
tral seta (fig. 51) and 3 posteroventral setae 
(fig. 57). Mesocoxa with 1 ridge seta and 3 
anteroventral setae (fig. 69). Metacoxa bise- 
tose, inner seta absent; metafemur with 3 an¬ 
teroventral setae and 3-5 shorter setae near 
apex. Basal metatarsomere with well-devel- 
oped inner and outer dorsal sulci and a me¬ 
dially depressed dorsum, the tarsomere ap- 
pearing trisulcate (fig. 107). Fourth 
metatarsomere with inner and outer subapi- 
cal setae, dorsal area depressed with median 
carina (fig. 87). Ungues with 4-6 short ventral 
setae, shorter than corresponding diameter of 
ungues. Apical visible abdominal sternite of¬ 
ten with 3-4 setae each side in females, some- 
times only 2 setae each side (see funebris 


complex principal coordinate analysis below 
for particulars; table 2; appendix 1). Males 
usually with 1 seta each side apical visible 
abdominal sternite, uncommonly with 2 se¬ 
tae unilaterally (table 2; appendix 2). 

Head with well-developed isodiametric 
microsculpture. Pronotal disc with trans¬ 
verse microsculpture consisting of irregular 
lines of dashlike impressions surrounded by 
smooth areas; laterobasal depressions with 
stronger transverse mesh. Elytra with smooth 
isodiametric mesh, each sculpticell flat (fig. 
110). Head and pronotum with greenish cast, 
elytra purplish to aeneous. Appendages con- 
colorous with piceous ventral surface of body, 
except for paler, rufo-testaceous pro- and me- 
sotrochanters. 

Standardized body length 8.5-10.7 mm (fig. 
118). 

Male Genitalia: Parameres melanistic 
basally and medially, paler toward margins 
(fig. 160). Median aedeagal lobe melanized 
on euventral surface facing parameres, paler 
at base, palest in apical V 3 ; apex broadly 
pointed; euventral surface strigose in median 
V 2 of length facing parameres. Aedeagal in- 
temal sac with fine microtrichia. 

Female Reproductive Tract: Penulti- 
mate gonocoxite with apical fringe of 12-17 
setae (figs. 181, 196). Apical gonocoxite with 
2 lateral and 1 dorsal ensiform setae (figs. 
181, 182, 196). Apical gonocoxal depression 
with 5 furrow pegs (fig. 183). Spermatheca 
with apical filament 2-3 x as long as basal 
reservoir (fig. 196). 

Types: Holotype female (MCZ) of aeneolus 
LeConte examined: blue circle (= Oregon); 
Type 5755; P. aenolus LeC.; Holotype Pla¬ 
tynus aeneolus LeConte 1854. Of bjorkman¬ 
ae Gray and Hatch, the holotype (Hatch col- 
lection in ORSU, not examined) is a 
composite specimen, with head and protho- 
rax of A. aeneolus LeConte, and pterothorax 
and abdomen of Agonum subsericeum Le¬ 
Conte. As Hatch (1953) associated the name 
with aeneolus LeConte, he is considered first 
reviser, and the name should remain asso¬ 
ciated with this species. 

Distributional Range: Found in the Pa¬ 
cific Northwest of the United States and in 
southwestem Canada (fig. 200). 

Habitat: Ali localities are in mountainous 
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regions or associated river Systems, where the 
species lives on stony and gravelly river and 
lake margins (Lindroth, 1966). Habitat ele- 
vations range from 470 to 1800 m in Idaho, 
50 to 1000 m in Washington, and 75 to 1750 
m in Oregon. 

Material Examined: CANADA. - Alber- 
ta: Longview (CAS,11). British Columbia: 
Kuskanook (CUIC,6); Penticton (CAS,2). 
U.S.A. - Idaho: Ada Co.: Boise (FMNH,3; 
UMMZ, 1), Boise R.(FMNH,22); Eagle 
(FMNH,8). Adams Co.: Weiser R. at Ever- 
green Cpgd., 1160 m (CAS,9). Benewah Co.: 
St. Joe R. (CAS,7); St. Marie’s (CAS, 1). Blaine 
Co.: Ketchum, 2 mi NNW, Big Wood Ck., 
6000 ft (CAS,2). Boise Co.: Lowman 
(CUIC,1). Bonner Co.: Priest R., 0.2 mi S 
Outlet Dam, 740 m (CAS,3). Camas Co.: 
Featherville, 14 mi E, S Fork Boise R., 5100 
ft (CAS,1). Clearwater Co.: Canyon Rgr. Sta. 
(BEMI,1); Orofino (JECW,1). Custer Co.: 
Challis (BEMI,2); Clayton, 11 mi NE, Salm- 
on R./Bayhorse Ck., 5300 ft (CAS,2); Lower 
Stanley, 10 mi E, Salmon R., 5900 ft 
(CAS, 10). Elmore Co.: Pine, 3 mi N, S Fork 
Boise R., 4800 ft (CAS, 10). Idaho Co.: Salm¬ 
on Ck., 1.5 mi S Selway Falis (CAS, 10); Salm¬ 
on R., Slate Ck. Rgr. Sta., 1.5 mi N, 490 m 
(CAS,6); Selway R. at 0’Hara Cpgd., 470 m 
(CAS, 10). Kootenai Co.: Coeur cTAlene 
(CAS,2); Hayden Lk., (CAS,1; BEMI,4). La- 
tah Co.: 6.5 mi W Clarkia, W Fork Emerald 
Ck. (JECW, 1); Juliaetta (BEMI, 1). Lemhi Co.: 
Salmon (BEMI,2). Nez Perce Co.: Arrow Jct. 
(BEMI,4); Clearwater R., 3 mi E jct. Rte. 95, 
1250 ft (CAS,2); Lapwai (CUIC,1); Lenore 
(BEMI,2); Lewiston, 2 mi E, Clearwater R., 
1000 ft (CAS,4); Lewiston, Lewiston Grade 
(BEMI, 19); Waha Lk. (CAS,6); Webb 
(BEMI,1). Owyhee Co.: Homedale 
(FMNH, 13). Payette Co.: Fruitland (BEMI, 1). 
Montana: Lincoln Co.: Troy (CUIC,2). Min- 
eral Co.: nr. Superior, Blackfoot Ck. (CAS, 1). 
Ravalli Co.: Hamilton (BEMI,1). Oregon: 
Baker Co.: Haines, 10 mi NW, N Powder R., 
3400 ft (CAS,3); Richland (CAS,2); Snake R. 
gorge, 90 mi N Ontario (UVM,4); Wallowa 
Mts. (CAS,2). Benton Co.: Corvallis (CAS, 1). 
Clackamas Co.: Molalla R. at Rte. 211, 250 
ft (CAS,1). Crook Co.: Prineville, 14 mi E, 
Ochoco Ck., 3425 ft (CAS,3). Curry Co.: 
Brookings (CAS,1; FMNH,1). Douglas Co.: 



Fig. 200. Distributional range of (A) Ancho- 
menus aeneolus, (•) A. funebris, and (★) A. ca- 
pensis. Population samples studied using principal 
coordinate analysis are indicated by numbers (see 
table 2, and appendices 1 and 2 for locality names). 


Roseburg (FMNH, 1). Grant Co.: Monument, 
John Day R., 2250 ft (CAS,3); Mt. Vemon, 
1.5 mi E, John Day R., 3100 ft (CAS,2); 
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Strawberry Cpgd. on Strawberry Ck., 1760 m 
(CAS,1). Hood River Co.: Hood River 
(CAS,1). Lane Co.: Eugene (CAS,1; 
FMNH,4). Marion Co.: Detroit, 2.5 mi E, 
Santiam R., 1600 ft (CAS,1); Mill City, 7.4 
mi W, Little N Santiam R., 650 ft (CAS,2); 
Molalla, 12.5 mi SW, Abiqua Ck., 250 ft 
(CAS,1). Umatilla Co.: Dale, 1 mi N, N Fork 
John Day R., 3000 ft (CAS,2); Milton 
(CAS,2). Union Co.: Elgin, 3.1 mi NW, Little 
Phillips Ck., 3370 ft (CAS,3), Grande Ronde 
R., 3700 ft (CAS,1); Hilgard Jct. St. Pk. 
(UVM,2); Kamela (BEMI, 1); La Grande, 1 mi 
NE, Grande Ronde R., 3500 ft (CAS,4). Wal- 
lowa Co.: Minam and Wallowa R.’s jct., 775 
m (CAS,5); Minam, 0.2 mi SE, Minam & 
Wallowa R.’s, 2610 ft (CAS,9); Wallowa Lk. 
St. Pk., 1340 m (CAS,2). Washington: Koos- 
kooski (BEMI,2). Asotin Co.: Asotin, Snake 
R. (CAS,24); Clarkston (BEMI,3). Chelan Co.: 
Cashmere (CAS,2); Leavenworth (CAS,1). 
Columbia Co.: Dayton (JECW,4); Touchet 
R. at Rte. 12, 1900 ft (CAS,1); Tucannon R. 
at Rte. 26, 1220 ft (CAS,2). King Co.: Seattle 
(CAS,3). Kittitas Co.: Easton (CAS,11); El- 
lensberg (CAS,7); Teanaway (UMMZ,1); 
Vantage Ferry (CAS,3). Klickitat Co.: Bick- 
elton, 1 mi W, Pine Ck., 3300 ft (CAS,1); 
Goldendale, 15.6 mi E, Rock Ck., 1400 ft 
(CAS,11). Lewis Co.: Carlson, 8.4 mi S, E 
Fork Tilton R., 1150 ft (CAS,4); Curtis, 1 mi 
N, Chehalis R., 450 ft (CAS,3). Lincoln Co.: 
Ford, 6 mi S, Spokane R., 1700 ft (CAS,1). 
Skamania Co.: North Bonneville, 1 mi W, 
Hamilton Ck., 160 ft (CAS,21). Spokane Co.: 
Cheney (CAS,2); Spokane (CAS,5; LACM, 1). 
Stevens Co.: Ford, Chamokane Ck., 2050 ft 
(CAS, 17). Walla Walla Co.: Coppei (BEMI, 1); 
Walla Walla (CAS,2; BEMI,1; NMNH,3), 2 
mi S, 1050 ft (CAS,3), Mill Ck. (CAS, 13), 
Mill Ck., 3500 ft (CAS,1), Mill Ck., 7 mi E 
(JECW,2). Whitman Co.: Pullman (CAS,3), 
Palouse Ck. (CAS,1); Wawahai (CAS,1), 2.8 
mi NW, Snake R., 1000 ft (CAS,2), Snake 
R., 950 ft (CAS,4). Yakima Co.: Bumping 
Rsvr. (UMMZ,1); Cliffdell, 4.3 mi SE, Nach- 
es R., 2400 ft (CAS,2); Donald (UMMZ,2); 
Naches R. at Yakima (RENC, 1); Naches and 
Tieton R.’s jct., 1850 ft (CAS,3); Parker 
(MCZ,7); Toppenish (UMMZ,2), Satus Ck. 
Cyn. (BEMI,2); Yakima Ind. For. Res., 3000 
ft (CAS,4); Zillah (UMMZ,1). 


Anchomenus funebris (LeConte) 

(figs. 8-13, 52, 58, 70, 71, 78, 88, 

108, 128, 161, 184-186, 199, 200) 

Anchomenus micans Menetries, 1844: 57 (junior 
secondary homonym of Agonum micans Ni¬ 
colai, 1822); LeConte, 1879: 47 (synonymy). 
Platynus funebris LeConte, 1854: 45. 
Anchomenus(Pseudanchus)funebris: Casey, 1920: 
47. 

Agonum ( Anchomenus) funebris : Csiki, 1931:861. 
Agonum (Pseudanchus) funebris : Lindroth, 1966: 
632. 

Pseudanchus funebris: Liebherr, 1986: 177. 
Scaphiodactylus opacus Motschulsky, 1859b: 160; 

LeConte, 1879: 55 (synonymy). 

Anchomenus (Pseudanchus) morbillosus Casey, 
1920: 48; Liebherr, 1991: 117 (synonymy). 
Anchomenus (Pseudanchus) nevadensis Casey, 
1920: 48; Liebherr, 1991: 117 (synonymy). 
Anchomenus (Pseudanchus) concurrens Casey, 
1920: 49; Hatch, 1953: 136 (synonymy). 
Anchomenus (Pseudanchus) opacellus Casey, 1920: 

50; Liebherr, 1991: 117 (synonymy). 
Anchomenus (Pseudanchus) renoanus Casey, 1920: 

51; Liebherr, 1991: 117 (synonymy). 
Anchomenus (Pseudanchus) parvus Casey, 1920: 

51; Liebherr, 1991: 117 (new synonymy). 
(Agonum [Anchomenus] funebris var. micantulum 
Csiki, 1931: 861. This name is unavailable be- 
cause it was proposed as a variety and never 
subsequently considered available [I.C.Z.N., 
1985, Article 45]). 


Diagnosis: Elytra piceous, with metallic 
blue sheen, often granulate in females; elytral 
intervals flat (or slightly convex in northem 
specimens); metatarsomeres 1-4 with deep 
inner and outer sulci and depressed median 
area, appearing trisulcate (fig. 108); females 
always with only 2 setae each side apical vis- 
ible abdominal sternite. 

Description: Frons moderately broad, eyes 
moderately convex, ocular ratio 1.55. Pro- 
notum with sinuate lateral margins, hind an- 
gles slightly protruding (fig. 128); laterobasal 
depressions strongly rugose, margined pos- 
teriorly, marginal bead obsolete in median Vi 
of width; median longitudinal impression 
slightly deeper in basal Vi, fine in apical V 2 . 
Elytral stria well defined, with traces of punc- 
tulae irregularly placed along length; elytral 
intervals variable; flat on disc or even ap¬ 
pearing depressed in Southern specimens, to 
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slightly convex in northem specimens (table 
2). Three dorsal elytral setae and 15-16 lat- 
eral elytral setae. Metepistemum elongate, 
flight wings full. Profemur with 1 anteroven- 
tral seta (fig. 52) and 3-5 posteroventral setae 
(fig. 58). Mesocoxa variable; 1 ridge seta in 
northem specimens (fig. 70, table 2), often 
unilaterally or bilaterally with 2-3 ridge setae 
in southem specimens (fig. 71, table 2). Me- 
sofemur with 3-5 anteroventral setae (fig. 70). 
Metacoxa bisetose (fig. 78); metafemur with 
3 anteroventral setae and 3-5 shorter setae 
near apex. Basal metatarsomere with well- 
developed inner and outer dorsal sulci and a 
medially depressed or strigose dorsum, the 
tarsomere appearing trisulcate (fig. 108). 
Fourth metatarsomere with inner and outer 
subapical setae and strigose dorsal surface (fig. 
88). Ungues with 4-6 very short ventral setae, 
shorter than corresponding diameter of un¬ 
gues. Apical visible abdominal sternite with 
2 setae each side in females, 1 each side in 
males. 

Head with well-developed isodiametric 
microsculpture, weaker on vertex between 
eyes. Pronotal disc with well-developed 
transverse mesh; laterobasal depressions with 
stronger, more irregular transverse micro¬ 
sculpture. Elytra with well-developed isodi¬ 
ametric microsculpture, appearing scalelike 
and therefore granulate, especially in females 
and in southem specimens (tables 1, 2). Head 
and pronotum piceous with metallic blue- 
green sheen; elytra more metallic blue, or pi¬ 
ceous. Appendages concolorous with piceous 
ventral body surface, except for paler, brun- 
neous pro- and mesotrochanters. 

Standardized body length 8.1-9.8 mm (fig. 
118). 

Male Genitalia: Parameres melanistic 
basally and medially, margins paler (fig. 161). 
Aedeagal median lobe brunneous on euven- 
tral surface facing parameres, paler apically; 
apex acutely pointed; euventral surface stri¬ 
gose in median Vi of length facing parameres. 
Aedeagal intemal sac with fine microtrichia. 

Female Reproductive Tract: Penulti- 
mate gonocoxite with apical fringe of 11-14 
setae (figs. 184, 199). Apical gonocoxite with 
2 lateral and 1 dorsal ensiform setae (figs. 
184, 185, 199). Apical gonocoxal depression 
with 6 furrow pegs (fig. 186). Spermatheca 


with apical filament 2-3X as long as basal 
reservoir (fig. 199). 

Types: Lectotype female (MCZ) of funebris 
LeConte hereby designated: copper-green cir¬ 
cle; Type 5757; P. funebris LeC., J. L. Le¬ 
Conte Collection; Lectotype Platynus fune¬ 
bris LeConte 1854, J. K. Liebherr 1989. There 
are 15 other specimens in the LeConte Col¬ 
lection (D. Furth, personal communication). 

Of morbillosus Casey, lectotype female ex- 
amined (NMNH): CA, Humboldt Co., Red- 
wood Creek (Liebherr, 1991). Of nevadensis 
Casey, lectotype female examined (NMNH): 
OR, Medford (Liebherr, 1991). Of concur¬ 
rens Casey, lectotype female examined 
(NMNH): CA, Santa Rosa (Liebherr, 1991). 
Of opacellus Casey, lectotype female exam¬ 
ined (NMNH): CA, Santa Rosa (Liebherr, 
1991). Of renoanus Casey, lectotype male ex¬ 
amined (NMNH): NV, Reno (Liebherr, 
1991). Of parvus Casey, holotype female ex¬ 
amined (NMNH). 

Distributional Range: Found through- 
out cis-montane Califomia, in the southem 
Cascades of Oregon and in northem Baja Cal¬ 
ifomia Norte (fig. 200). This species also oc- 
curs east of the Sierra Nevada Mountains in 
northeastem Califomia, and in the Truckee 
and Walker River valleys in westem Nevada. 

Habitat: This species is extremely com- 
mon throughout Califomia, and is found 
along gravelly or stony shores of larger rivers, 
often in muddy disturbed habitats. Habitat 
elevations range from 80-1900 m. 

Material Examined: MEXICO. - Baja 
Califomia Norte: Catavina (CAS,3); Ejido 
Ign. Zaragoza, 2 km W, Rte. 3 at km 65,518 
m (CAS,6); EI Sauzal, Rte. 1 just S (CAS,1); 
Hamilton Rch. (CAS,3); San Vicente 
(LACM,19); Santo Domingo 5.7 mi E Ham¬ 
ilton Rch. (CAS,1); Santo Tornas, 20 mi S 
(CAS,1). U.S.A. - Califomia. Alameda Co.: 
(CUIC,4); Berkeley (CAS,5; CUIC,2; MCZ, 1; 
UCD,2); Livermore Cyn. (=Arroyo Mocho?) 
(CAS,9); Livermore, 17 mi S, Arroyo Mocho, 
1800 ft (CUIC,5), 20 mi S, Arroyo Mocho 
(CAS,24), 20 mi S, Arroyo Mocho, 2100 ft 
(CUIC,6); Niles Cyn. (CAS,29; UCD,3); Sun- 
ol (CAS,7; CUIC,3). Alpine Co.: Marklee- 
ville (CAS,54), 5500 ft (CAS,2), 1.5 mi SE, 
E Carson R., 1680 m (CAS,3), 5.4 mi SE, 
Loope Ck., 6000 ft (CAS,13); Markley Ck. 
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(NMNH,10); Monitor Pass, 4.5 mi W, Mon¬ 
itor Ck., 2130 m (CAS,4). Amador Co.: 
Plymouth (UCD,1); Silver Lk., 6000 ft 
(CAS,5); Sutter Ck. (CAS,1); Winton Bear R. 
Rsvr., 5900 ft (CAS,3). Butte Co.: Chico, 5.7 
mi E, Chico Cyn. (CAS,26); E Forest Rch. 
(CAS,1); Oroville (CAS,12); Pulga, Feather 
R. at Bear Rch. Ck. (CAS, 1); Richardson Spgs. 
(CAS,9). Calaveras Co.: Indian Creek, S Vy. 
Spgs., 300 ft (CUIC,7); Mokelumne Hili 
(CAS,22); Murphy’s, 2500 ft(CAS,l). Colusa 
Co.: Lodoga, Indian Ck. (CAS,1); Rumsey 
Cyn. (UCD,16); Wilbur Spgs., 1350 ft 
(CAS,2). Contra Costa Co.: Clayton, 5 mi E 
(CAS,1); Danville (CAS,1), San Ramon Ck. 
(CAS,5); Moraga (CAS,3); Mt. Diablo 
(CAS,1); San Pablo Cyn. (UCD,2); Walnut 
Creek, 6-7 mi S (CAS,9). Del Norte Co.: Je- 
dediah Smith St. Pk., Smith R. (CAS,1); 
Rowdy Ck. 6 mi E Smith R. (MCZ,5). EI 
Dorado Co.: (FMNH,7); Blodgett For. 
(CUIC,1); Bridalveil Pk. Cpgd. Rte. 50 
(UCD,1); Camino, 3 mi S (LACM,7); Ky- 
burz, 10 mi W (NMNH, 1;); Latrobe (CAS,2); 
Placerville (UCD,2); Quintette, 2 mi SSE, 
Whaler Ck. (CAS,1); Riverton (CAS,1), S 
Fork American R., 980 m (CAS,24), 1 mi W 
(UCD,1). Fresno Co.: Camp Greeley, 2800 
ft (CAS,2); Coalinga, < 500 ft (CUIC, 1); Kings 
Cyn. Nat. Pk. (CAS, 12); LeFerre Ck. (CAS, 1); 
Trimmer (CAS,1). Glenn Co.: Elk Ck. 
(CAS,3); Hamilton City (UCD,2); Orland, 1.5 
mi N, Stony Ck., 360 ft (CAS,2). Humboldt 
Co.: Alton (UCD,3); Blocksburg (CAS, 15); 
Fort Seward (CAS, 3); Freshwater Lagoon 
(CAS, 7); Garberville (CAS, 18); Green Point 
(CAS,2); Green Point-Redwood Ck. jct. 
(CAS,9); Grizzly Ck. (CAS,1); Honeydew, 
Little R. (CAS,1); Korbel (CAS, 6 5); Larabee 
Ck., 1100 ft (CAS,1); Myers (CAS,2); Orick, 
80 m (CAS,3), 1.5 mi N, Redwood Ck., Rte. 
101 (NMNH,5); Redwood Ck., 3 mi N Hoo- 
pa Rd. (CAS,1), at Rte. 219 (CAS,1); Samoa 
Bch. (CAS,3); Trinidad (CAS,1); Van Duzen 
R. (CAS,1); Weott, Eel R. (CAS,6; CUIC, 15). 
Kem Co.: Lebec (CAS, 1); Tejon Cyn. (CAS,2). 
Lake Co.: Battle Ck. (NMNH,1); Blue Lakes 
(CAS,5); Butts Cyn. (CAS,4); Ciear Lk. 
(CAS,5; RENC,11); Laurei Bch. (UCD,1); 
Luceme (CAS,1); Middletown (CAS,1); Up- 
per Lk., 5 mi N, Middle Ck. (CAS,2); Bridge 
Creek Camp (UCD,1). Lassen Co.: Eagle Lk. 
(CAS,3); Fredonyer Pass, 3 mi NE, Willard 
Ck., 4900 ft (CAS,7); Susanville (CAS,4), Su- 


san R., 4250 ft (CAS,3). Los Angeles Co.: 
Altadena (CAS,1); Azusa (CAS,1); Big Dal- 
ton Dam (CAS, 1; LACM,4; UCD,30); Clare- 
mont (CAS, 11), San Antonio Cyn. (CUIC, 1); 
Crystal Lk., 12.3 mi S San Gabriel R., 2650 
ft (CAS,3); E Fk. San Gabriel R. 2.5 mi E 
Rte. 39 (CAS,5); Elizabeth. Lk. Cyn. 
(LACM,19); Glendale (CAS,4); Glendora 
(CAS, 18); Little Rock (CAS,1); Los Angeles 
(CAS,25; FMNH,3); Mt. Baldy, 3.5 mi S 
(CAS,2); Newhall (CUIC,2); Palmdale 
(CAS,1); Pasadena (CAS,3; FMNH,2); Pico 
(CAS,2); San Francisquito Cyn. (LACM,3; 
UCD,3); San Gabriel Cyn. (CAS,4); Santa 
Monica (UCR,2); Soldier Fork, San Gabriel 
Cyn. (UCR,21); Tanbark Flat (UCD,4); Va- 
lyermo, 1.5 mi SE (UCR,1). Madera Co.: 
Coarsegold (CAS,7). Marin Co.: (CUIC,4); 
Bon Tempe Rsvr. (CAS,1); Fairfax (CAS,8; 
CUIC,4); Inverness (CAS,3); Lagunitas 
(CAS,1); Lagunitas Ck. near Tocaloma 
(CUIC,3); Mill Vy. (CAS,5); Nicasio Rsvr. 
(CAS,4); Novato, 1.5 mi W (CAS, 14); Pt. 
Reyes Nat. Seash. (CAS,1); Pt. Reyes Sta. 
(UCD,10); Samuel Taylor St. Pk. (CUIC,2); 
Stinson Bch. (CAS,1); Taylorville (CUIC,2); 
Woodacre Ck. (CAS,1). Mariposa Co.: Mar- 
iposa (CAS,2); Yosemite, 4000 ft (CAS, 14); 
Yosemite Nat. Pk. (LACM,1); Yosemite Vy., 
Muir Meadow, 3900 ft (CUIC, 15). Mendo- 
cino Co.: (FMNH,4); Bear Ck. (CAS,2); Black 
Butte R. (CAS,1); Eel R. Rgr. Sta. (CAS,6); 
Hendy Woods St. Pk. (CAS,1); Navarro, 8 
mi W, Navarro R. (CAS,1); Ombaum Ck. 
(CAS,1); Philo, 2 mi NW, Navarro R. 
(CAS,7); Piercy (CAS,7); Standish Hickey 
Rec. Area, S Fork Eel R., 1000 ft (CUIC,40); 
Willets, 13 mi W, 700 ft (CUIC,6), Long Vy. 
(CAS,2). Merced Co.: Cottonwood Ck. nr. 
San Luis Rsvr. (CAS,1); Merced (CAS,3); 
Snelling (CAS,1). Modoc Co.: Adin, 1.2 mi 
N, Rush Ck., 4150 ft (CAS,2), 5 mi N, Rush 
Ck., 4450 ft (CAS,2); Cedar Pass (UCD,1); 
Likely, S Fork Pit R. (CAS,1); Leavitt Mdw. 
(CAS,1). Mono Co.: Topaz Lk., S end, 1540 
m (CAS,5). Monterey Co.: Arroyo Seco R. 
(CAS,21; CUIC,4; FMNH,3; UCR,5); Ar¬ 
royo Seco, 5 mi E, 1900 ft (CAS,1); Big Sur 
(CAS, 17); Big Sur, 2 mi E, Ventana Cpgd. 
(CAS,9); Bradley (CAS,2); Bryson (CAS,2); 
Carmel (CAS,26; CUIC,1; FMNH,35); Car¬ 
mel R. (CAS,5); Carmel Vy., 3 mi SE, Tu- 
larcitos Ck., 400 ft (CAS,3); Escondido Cpgd., 
10.6 mi SE, 1300 ft (CAS,3); Greenfield, 3 
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mi E, Salinas R. (CAS,1); Jamesburg, Has- 
tings Res. (CAS,1); Jolon (CAS,2), 8 mi SE, 
San Antonio R. (CAS,1); Santa Lucia Mem. 
Camp (CAS,7); Santa Lucia Rge (CAS,4), Cu- 
chaqua Ck. at Tassajara Rd., 2200 ft (CAS,7); 
Stone Cyn. (CAS,9); Tassajara (CAS,5). Napa 
Co.: Angwin, 4 mi E (CAS,1); Calistoga 
(CAS,6); Monticello (UCD,2); Mt. St. Helena 
(UCD,4); Pope Ck. (CAS,2); Pope Vy. 
(CAS,3); Rutherford (NMNH,3); Shell Peak, 
10 mi E (UCD,4); St. Helena Ck. (CAS,3); 
St. Helena, Napa R. (CAS,1). Nevada Co.: 
Grass Vy., 12 mi S (CAS,1); Hobart Mills, 
Prosser Ck., 5800 ft (CAS,5). Orange Co.: 
Alyso Cyn. (LACM,4); Costa Mesa (UCD,2); 
Laguna (CAS,1); Madjeska (UCD,1); San 
Clemente Is. (CUIC,1); San Juan Capistrano 
(CAS, 1); San Juan Cyn. (UCR,8). Placer Co.: 
Auburn (CAS,2; UCD,2); Dutch Flat 
(CUIC,3); Lk. Tahoe (CAS, 16; MCZ,5; 
UCD,2); Plumas Co.: Benner Ck. (NMNH, 1); 
Chester, 2.3 mi N, Feather R., 4550 ft 
(CAS,1), Rock Ck. (CAS,1); Greenhom Ck., 
1140 m (CAS,3); Injun Jim Camp, 28 mi E, 
Butte Rsvr. (CAS,1); Lassen Nat. Pk., War¬ 
ner Ck. (CAS,5); Lk. Almanor (CAS,2; 
LACM.l); Quincy, 4 mi W (UCD,1). Riv- 
erside Co.: Bautista Cyn., 8 mi SE Hemet 
(UCR, 1); Idyllwild (CAS, 1), San Jacinto Mts. 
(AMNH,3); Lk. Hemet, 4335 ft (CAS, 1); Palm 
Cyn. (LACM, 1; NMNH,3); Palm Spgs. 
(CAS,2; UCD,1), Murray Cyn. (CUIC,1); 
Riverside (CUIC, 1; UCD, 1); San Jacinto Mts. 
(CAS,2); Temecula (CAS,4). Sacramento Co.: 
Carmichael (UCD,1); Sherman Is. (UCD,3). 
San Benito Co.: Pajaro R. nr. Santa Clara Co. 
(CAS,22); Pinnacles Nat. Mon. (CAS,2). San 
Bemadino Co.: Arrowbear, 6300 ft (CAS,1); 
Beaumont, 8.6 mi N, 4400 ft (CAS,2); Cajon 
(FMNH,16); Cedar Spgs. (UCR,3); Colton 
(CUIC,2); Forest Falis, Mill Ck., 5400 ft 
(CAS,1); Forest Home (UCR,1); jct. Rtes. 99 
& 138, 15 mi N (CAS,2); Mill Ck. Rgr. Sta., 
1 mi NE, 3000 ft (CAS,3); Mill Ck. Cyn. 
(CAS,5); Mt. Baldy, 1.5 mi NE, 4650 ft 
(CAS,1); San Bemadino Mts. (CAS,4); Vic- 
torville (CAS,1); Waterman Ck. at Rte. 18, 
3250 ft (CAS,1). San Diego Co.: (FMNH,1); 
Borrego, Palm Cyn. (UCR,1); Chicken Ck. 
(CAS, 1); Descanso (FMNH,2); Dripping 
Spgs., Rte. 71 3 mi W Rte. 79 (CAS,7); 
Glenncliff Cpgd. (UCD,1); Idyllwild Rd. at 
Rte. 79 (CAS,2); Jamul (CAS,21); Julian, 12 
mi E, Sentenac Cyn., 640 m (CAS, 11; 


CUIC, 11); Lk. Henshaw (UCR,4); Mission 
Gorge (UCR,2); Oak Grove (CAS,2); Ocean- 
side (CAS,5); Poway (CAS,3); San Diego 
(CAS, 1; CUIC,7); Warner Spgs. (UCR,2). San 
Francisco Co.: San Francisco (CAS,1; 
CUIC, 1). San Joaquin Co.: Manteca (CAS, 1). 
San Luis Obispo Co.: Arroyo Grande (CAS,6); 
Atascadero (CAS,3); Atascadero Ck. 
(NMNH,4); Paso Robles (CAS, 15); Paso Ro- 
bles Ck. (CAS,2); Pozo (CAS,2); Redstone 
(CAS,1); San Luis Obispo (CAS, 5); Santa 
Margarita, 320 m (CAS,3), 2 mi W, 1100 ft 
(CAS,4). San Mateo Co.: East Palo Alto 
(CAS,2); La Honda (CAS,25); Stanford Univ. 
(CAS,3), Jasper Ridge (CAS, 13). Santa Bar¬ 
bara Co.: Buellton (CAS,3); Cachuma Rsvr. 
(CAS,8); Canada dei Venadito (UCD,4); Car- 
pinteria (CAS, 7); Cuyama R. (CAS, 3); Gav- 
iota, 1.5 mi NW (CAS,6); Oso Cyn. (UCD,3); 
San Rafael Mts., Bluff Camp (UCD,4); Santa 
Barbara (CAS,1); Santa Cruz Is. (CAS,21; 
CUIC,4), Cascada (CAS,6; UCR,1), Central 
Vy. (CUIC,2), Cristi Bch. (UCR,2), Prison- 
er’s Harbor (UCD,2); Santa Ynez Mts. 
(UCR, 1); Santa Ynez R. (CAS,2). Santa Clara 
Co.: Alum Rock St. Pk. (CAS,6); Anderson 
Rsvr. (CAS, 14); Camadero Ck. 25 mi E Rte. 
101 (CAS,1); Gilroy Hot Spgs. (CAS,8; 
NMNH,26); La Honda Ck. (CAS,4); Lk. La- 
gunitas (CUIC, 1); Los Gatos (CAS,2; UCD,2); 
Pacheco Ck., 8 mi W Pacheco Pass, (CAS, 13); 
Palo Alto (FMNH,1); San Martin to Hecker 
Pass (CAS, 5); Saratoga Hilis, 540 ft (CAS,1); 
Smith Ck. (CAS,3); Uvas Ck. Pk. (NMNH, 1). 
Santa Cruz Co.: Ben Lomond (CAS,7; 
UCR,1); Brookdale (CUIC,2); Felton (CAS,1; 
CUIC, 1); Hinkley Ck. (NMNH,2); Santa Cruz 
(CAS, 15); Twin Lakes (CAS,1); Watsonville 
(CAS,1). Shasta Co.: Anderson, 2 mi N, Sac¬ 
ramento R., 550 ft (CAS,3); Castle Crag 
(CAS,1); Cow Ck., Rte. 99 (CAS,1); French 
Gulch (CAS,1); Ingot (CAS,1); Montgomery 
Ck. (UAZ,1); N Fork Castle Ck., 2500 ft 
(CAS,2); Willow Ck., 84 mi E, Pickawish 
Cpgd. (CAS,1). Sierra Co.: Sattley (CAS,7). 
Siskiyou Co.: Dunsmuir (CAS,1); Etna, 4.4 
air km SE, Scott R., 853 m (CAS,2); Forks 
of Salmon, 5 mi N, N Fork Salmon R. 
(CAS,4); McCloud R., 980 m (CAS,4); Shasta 
Retreat, 2416 ft (CAS,5); Shasta Spgs. 
(CAS,9); Walker (CAS,5). Solano Co.: Gates 
Cyn. W Vacaville (CUIC, 15); Ryer Is. 
(UCD, 1); Winters, 8 mi W (UCD,2). Sonoma 
Co.: Annapolis (CAS,5); Camp Meeker 
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(CAS,1); Cloverdale (CAS,6); Duncan Mills 
(CAS,6); Forestville (CAS,1); Fort Ross-Ca- 
zadero Rd. (CAS,4); Geyserville, 6 mi W, 500 
ft (CAS,2); Gualala Ck. (CAS,3); Guemeville 
(CAS,4), 2 mi W, Russian R. (CAS, 10); 
Healdsburg (CAS,1), 2 mi E (CAS,21), 9 mi 
NW (CAS,4), Outlet Ck. (CAS,7); Jenner, 2 
mi SE, Willow Ck. (CAS,15); Mark West 
Spgs., 1 mi W Mark West Ck. (CAS,3); Mar¬ 
tin Ck. at Pepperwood Rch., 140 m (CAS,3); 
Monte Rio (CAS, 17), 3 mi NW (CAS,2); Pet- 
aluma (CAS, 17), 2 mi E (UCD,2); Preston, 
Sulphur Ck. (CAS,7); Santa Rosa (CUIC,3); 
Sonoma St. Univ. (CAS,2). Stanislaus Co.: 
Del Puerto Cyn. (CAS, 14; CUIC,10); Patter- 
son Rd. 17 mi W Rte. 5 (CAS, 12); Patterson, 
12 mi W, Adobe Ck. (CAS,1); Stanislaus R., 
Rte. 120 (CAS,2). Sutter Co.: Lomo, 3000 ft 
(CAS, 1). Tehama Co.: Battle Ck., S fork, 1000 
ft (UAZ,3); Child’s Meadow, Mill Ck., 4800 
ft (CAS, 1); Cottonwood, 550 ft (CAS,2); Dales 
(CAS,3; UAZ,1); Mineral, 1.4 mi W, 4800 ft 
(CAS,4); Red Bluff(UAZ,l); Tehama, 2.3 mi 
N, 420 ft (CAS,1), 2.5 mi S, 390 ft (CAS,2). 
Trinity Co.: Brown Creek Lodge (UCD,2); 
Bumt Rch., 2 mi E, Trinity R. (CAS,7); Carr 
Rgr. Sta. (CAS,1); Ruch (=Carrville) (CAS,1); 
Coffee Ck., Trinity Alps, 1070 m (CAS,2); 
Denny, 3 mi SW, Panther Ck., 1300 ft 
(CAS, 1); Emerald Lk„ 1680 m (CAS, 1); Hay- 
fork Ck. (CAS,4); Hell Gate Cpgd., Trinity 
Nat. For. (CUIC,9); Hyampom, 6 mi NW, 
Monroe Ck. (CAS,1); Mad R. (NMNH,7); 
Ruth Rsvr. (NMNH,2); Weaverville (CAS,7). 
Tulare Co.: Cottonwood Ck. (CAS,6); John- 
sondale. 4.5 mi E, South Ck. at Kem R., 4000 
ft (CAS,4); Kemville, 5 mi N, Kem R., 3700 
ft (CAS,1); Quaking Aspen Cpgd., 15 mi W, 
Tule R., 3050 ft (CAS, 11); Three Rivers, 
(UCR,2), 4 mi NE, Kaweah R., 1200 ft 
(CAS,2), S Fork Kaweah R., 800 ft (CAS,3). 
Tuolumne Co.: Hardin Flat (CAS,1); Pine- 
crest (CAS, 112); S Fork Stanislaus R. at Mar- 
ble Quarry Rd., 900 m (CAS,20); Sonora 
(CAS,5); Tuolumne (UCD,3), 3 mi NE 
(CAS,4); Tuolumne R., Mocassin Ck. 
(CAS,4). Ventura Co.: Foster Park (CAS,2; 
UCD,3); Oxnard (AMNH,1); Santa Clara R. 
(CAS,8; CUIC,2), at Rte. 101, 150 ft (CAS,2); 
Santa Paula (CAS,7), 2 mi N (CAS,1), 3.5 mi 
N, Santa Paula Ck., 750 ft (CAS,9); Sespe 
Cyn. (LACM,2); Ventura (CAS,1); Wheeler 
Hot Spgs. (CAS, 18), 24 mi N, Pine Mts., 4100 
ft (CAS,3), 40 mi N Cuyama R, 3300 ft 


(CAS,1). Yolo Co.: Cache Ck. (UCD,1); Da- 
vis (CAS, 1; UCD, 12); Dunnigan (CAS, 1); jct. 
Bear and Cache Ck. (UCD,1); Putah Ck. 
(UCD,6); Winters, 7 mi E (NMNH,7). Yuba 
Co.: Yuba R. at Rte. 49 (CAS,3). Nevada. 
Douglas Co.: Topaz Lk. (CUIC,1; UCD,14). 
Washoe Co.: Lockwood, Truckee R., 4700 ft 
(CAS,11); Reno (CAS, 10; CUIC,1; MCZ,5; 
NMNH,6); Wadsworth, Truckee R., 4400 ft 
(CAS,6). Oregon. Curry Co.: Brookings 
(CAS,1; FMNH,1). Douglas Co.: Roseburg 
(FMNH, 1); Steamboat Ck. at Umqua R., Rte. 
138, 1025 ft (CAS,1); Steamboat Falis, 
Steamboat Ck., 1360 ft (CAS, 10). Jackson 
Co.: Applegate (UCD,2), 2 mi W, Applegate 
R., 1350 ft (CAS,1); Butte Falis, S Fort Big 
Butte Ck., 2400 ft (CAS,8); Crowfoot Rd. 
(UCD,2); Eagle Point (CAS,4; FMNH,2); 
Medford (CAS, 15; NMNH,1); Prospect 
(CAS,3); Rogue R. at TouVelle St. Pk., 1250 
ft (CAS, 8); Rogue River City, 2 mi E, Rogue 

R. , 1000 ft (CAS,5); Ruch, 4.5 mi S, Little 
Applegate R., 1700 ft (CAS,3); Shady Cove, 
6.3 mi NW, Eel Ck., 1350 ft (CAS,7); Union 
Ck., 12 mi SW, Rogue R., 2500 ft (CAS,2); 
White City, 1.5 mi N, Little Ck., 1300 ft 
(CAS,9). Josephine Co.: Cave Junction, 1 mi 

S, E Fork Illinois R., 1450 ft (CAS,5); Gray- 
back Ck. (CAS,4); Selma, Deer Ck., 1450 ft 
(CAS, 1). Klamath Co.: Keno, 3 mi W, Klam- 
ath R., 4150 ft (CAS,1); Lk. of the Woods 
(CAS, 11). Lake Co.: Chandler St. Pk. (CAS,3; 
UAZ,5); Quartz Mt. Pass, 3.4 mi E, Drewes 
Ck., 5150 ft (CAS,2). Lane Co.: Boulder Ck.- 
N Fork McKenzie R. jct., Rte. 126, 1700 ft 
(CAS,1); McKenzie Bridge, 5.2 mi W, 350 m 
(CAS,2); Nimrod, 1 mi W, McKenzie R., 900 
ft (CAS,1); Oakridge, 9.5 mi SE, Salt Ck., 
2000 ft (CAS,2), Salmon Ck., 1150 ft (CAS,8). 


Anchomenus capensis, new species 
(figs. 1, 35, 53, 59, 72, 

129, 162, 197, 198, 200) 

Diagnosis: Metatarsomeres with deep, 
sometimes strigose, median carina as in A. 
aeneolus and A. funebris', but, with humeri 
weaker, lateral reflection outside ninth stria 
broad, elytra somewhat oviform (fig. 1); legs 
beyond coxae rufo-testaceous, contrasting 
with rufo-piceous pronotum and elytra; ely- 
tral apex relatively short, nearly ali of apical 
abdominal tergite exposed. 
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TABLE 1 

Qualitative Characters Used in Principal Coordinate Analysis of Anchomenus funebris Complex 




State 


Character 

0 

1 

2 

1. elytral interval (ei) 

moderately convex 

slightly convex 

flat to depressed 

2. elytral color (ec) 

3. elytral microsculpture 
(em) 

4. accessory abdominal 
setae (males) (as) 

4. accessory abdominal 
setae (females) (as) 

5. mesocoxal ridge setae 
(cs) 

piceous 

isodiametric, flat 

1 each side 

2 each side 

1 

aeneous 

isodiametric, granulate 

2 each side at least 
unilaterally 

3-4 each side 

2-3 at least unilaterally 

medially 


Descriptioni Head gracile, eyes convex, 
projecting, ocular ratio 1.70. Pronotum with 
sinuate lateral margin (fig. 129); laterobasal 
depressions moderately deep, with moderate 
rugose wrinkles and weak posterior margin 
inside basal setae; median base weakly punc¬ 
tate; median longitudinal impression slightly 
widened in basal l A, fine apically; pronotal 
front angles projecting, tightly rounded. Ely- 
tral humeri weakly developed, elytra ex- 
panding to apical %; marginal reflection out- 
side ninth stria broad. Elytral striae smooth, 
furrowlike, no trace of punctulae; elytral in- 
tervals slightly convex. Three dorsal elytral 
setae and 16 lateral elytral setae. Metepister- 
num elongate, flight wings full (fig. 35). Pro- 
femur with 1 anteroventral seta (fig. 53) and 
3 posteroventral setae (fig. 59). Mesocoxa with 
2 ridge setae (fig. 72); mesofemur with 3-5 
anteroventral setae. Metacoxa bisetose, inner 
seta lacking; metafemur with 3 anteroventral 
setae and 4-7 shorter setae near apex. Basal 
metatarsomere with deep inner and outer 
dorsal sulci, and deep, sometimes strigose, 
median sulcus. Fourth metatarsomere with 
inner and outer subapical setae; inner and 
outer dorsal sulci strong; median depressed 
area with narrow median carina. Ungues with 
4-8 short ventral setae, shorter than corre- 
sponding diameter of ungues. Apical visible 
abdominal sternite with 2 setae each side in 
females, 1 seta each side in males. 

Head with well-developed isodiametric 
microsculpture. Pronotal disc with well-de- 
veloped transverse mesh microsculpture, be- 
coming granulate isodiametric toward later¬ 


obasal depressions. Elytra with granulate 
isodiametric microsculpture, each sculpticell 
convex, the surface looking rasplike. Dorsal 
body surface rufo-piceous, pronotal and el¬ 
ytra edges paler. Antennal scape rufo-testa- 
ceous, more apical antennomeres infuscated. 
Legs from trochanters outward rufo-testa- 
ceous, coxae and body venter rufo-piceous. 

Standardized body length 9.7-10.0 mm (fig. 
118). 

Male Genitalia: Parameres basally and 
medially melanistic (fig. 162). Aedeagal me¬ 
dian lobe melanized only at articulation with 
parameres, otherwise pale; apex evenly 
curved, bluntly acuminate; euventral surface 
strigose in median Vi of length facing para¬ 
meres. Aedeagal intemal sac with fine mi- 
crotrichia. 

Female Reproductive Tracti Penulti- 
mate gonocoxite with apical fringe of 13 setae 
(figs. 197, 198). Apical gonocoxite with 2 lat¬ 
eral and 1 dorsal ensiform setae. Spermathe- 
ca with apical filament about 3 x length of 
basal reservoir. 

Types: Holotype male (CAS): MEX: Baja 
Califomia (Sur), 3 mi NW of Miraflores, 19- 
1-1959, Canon San Bemardino, Boca de la 
Sierra, H. B. Leech collector. Allotype female 
(NMNH); MEX: Baja Califomia (Sur), Com- 
ondu, Feb. 23, W. M. Mann. Paratype male, 
same data and deposition as holotype. 

Etymology: The epithet capensis notes the 
geographic range of this species; the cape re- 
gion of Baja Califomia. 

Distributional Range: Baja Califomia 
Sur south of the Vizcaino desert (fig. 200). 
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TABLE 2 

Average Character Values for 5 Qualitative Characters (table 1) and Character Indices (I) for 16 
Population Samples (fig. 200) of Males and Females Within the Anchomenus funebris Complex 

See date-locality section for complete data on specimens. 


Sample 



Males 





Females 



No. Locality 

ei 

ec 

em 

as 

cs 

I 

ei 

ec 

em 

as 

cs 

I 

1. AT: Longview 

0 

1 

0 

0.4 

0 

0.88 

0 

1 

0 

0.8 

0 

0.96 

2. WN: Asotin 

0 

1 

0 

0.2 

0 

0.84 

0.6 

1 

0.6 

0.8 

0 

0.78 

3. ID: Custer Co. 

0.2 

1 

0 

0 

0 

0.78 

0 

1 

0.2 

0.4 

0 

0.84 

4. WN: Skamania Co. 

0.2 

1 

0 

0.2 

0 

0.82 

0.4 

1 

0.4 

1.0 

0 

0.88 

5. OR: Lane Co. 

1 

0.4 

0 

0 

0 

0.58 

0.8 

0 

0.2 

0 

0 

0.48 

6. OR: Jackson Co. 

1 

0 

0 

0 

0 

0.50 

0.8 

0 

0.2 

0 

0 

0.48 

7. CA: Korbel 

1.2 

0 

0 

0 

0.2 

0.44 

1.2 

0 

0.2 

0 

0.2 

0.40 

8. CA: Plumas Co. 

0.6 

0 

0 

0 

0.4 

0.46 

1.4 

0 

0.2 

0 

0.4 

0.34 

9. CA: Jenner 

1.2 

0 

0.2 

0 

0 

0.44 

1.2 

0 

0.2 

0 

0.4 

0.36 

10. CA: Alpine Co. 

1.4 

0 

0 

0 

0 

0.46 

1.2 

0 

0.6 

0 

0 

0.36 

11. CA: Arroyo Seco 

1.6 

0 

0.8 

0 

0.2 

0.24 

1.8 

0 

1 

0 

0.2 

0.18 

12. CA: Tulare Co. 

1.6 

0 

0.8 

0 

0 

0.28 

2 

0 

1 

0 

0.4 

0.12 

13. CA: Paso Robles 

1.4 

0 

1 

0 

0 

0.26 

2 

0 

1 

0 

0.4 

0.12 

14. CA: Los Angeles 

1.6 

0 

1 

0 

0.6 

0.12 

1.8 

0 

1 

0.2 

0.6 

0.14 

15. MEX: Baja CA Norte 

1.4 

0 

1 

0 

0.6 

0.14 

2 

0 

1 

0 

0.6 

0.08 

16. MEX: Baja CA Sur 

1 

0 

1 

0 

1 

0.10 

1 

0 

1 

0 

1 

0.10 


SPECIES DISCRIMINATION: 

A. FUNEBRIS COMPLEX 

Although A. funebris and A. aeneolus com- 
prise for the most part, diagnosable individ- 
uals, it was found upon initial examination 
that specimens from Southern Oregon and 
northem Califomia appeared to exhibit traits 
intermediate relative to traits observed over 
the larger Central portions of each species’ 
range. In an attempt to accurately circum¬ 
scribe these two species, a principal coordi- 
nate analysis (Pimentel and Smith, 1986b) 
was carried out on 15 population samples of 
A. aenolus and A. funebris (fig. 200). In ad- 
dition, the 3 known specimens of A. capensis 
were included as a small 16th population 
sample. This species is diagnosable by several 
autapomorphies (see species diagnosis), but 
was included in the analysis to determine 
whether it was most similar otherwise to pop- 
ulations of Southern Califomian A. funebris. 
Such a finding would support its origin as a 
peripheral isolate of A. funebris. 

Principal coordinate analysis extracts ei- 
genvalues and eigenvectors from an associ- 
ation matrix. In this case, Gower’s coefficient 
(Gower, 1971) was used to generate pairwise 
associations because it permits mixing of 
mensural, binary and multistate data (Sneath 


and Sokal, 1973). Mensural data are stan- 
dardized, based on the range of measure- 
ments, to the same weight as each binary 
character. Binary characters are treated in this 
study such that either 0- or 1-state matches 
are permitted. For multistate characters, only 
positive matches were permitted. 

Females and males were analyzed sepa- 
rately, with 5 individuals constituting each 
population sample, except for the smaller A. 
capensis samples, which were composed of 1 
female and 2 males (tables 1, 2; appendices 
1, 2). Seven quantitative characters were in¬ 
cluded: (1) apical pronotal width (apw), (2) 
maximum pronotal width (mpw), (3) basal 
pronotal width, measured between the basal 
pronotal setae (bpw), (4) median pronotal 
length (mpl), (5) humeral width of elytra, 
measured perpendicular to suture at tip of 
scutellum (huw), (6) maximum elytral width 
(mew), (7) elytral length, measured from apex 
of scutellum to elytral apex (el). In addition, 
4 binary and 1 trinary characters were used 
(table 1). The qualitative characters were those 
used to define relationships among these spe¬ 
cies in the cladistic analysis. 

Quantitative mensural characters were re- 
corded using a calibrated ocular grid and ro- 
tatable specimen holder. Qualitative char¬ 
acters were coded based on States used in the 
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Figs. 201-202. Principal coordinate analysis scatterplot for first two axes; (A) Anchomenus aeneolus 
individuals, (•) A. funebris individuals, and (★) A. capensis individuals. Population sample numbers 
refer to adjacent individuafs Symbol. 


cladistic analysis, except that elytral interval 
convexity was broken into 3 States, whereas 
2 States were distinguished in the cladistic 
analysis. In ali cases, state 0 corresponds to 
the plesiomorphic state in the cladistic anal¬ 
ysis. 

For both sexes, two clusters of individuals 
were arrayed on the first 2 principal coordi¬ 
nate axes (figs. 201, 202), each cluster com- 
prising individuals assigned to A. funebris or 
A. aeneolus based on qualitative characters. 
The A. capensis individuals are most similar 
in these characters to beetles from Southern 
A. funebris populations (figs. 200-202), al- 
though the autapomorphies distinguishing^4. 
capensis are not accounted for by this anal¬ 
ysis. Such a pattem is consistent with pe- 
ripheral isolation of A. capensis from South¬ 
ern Califomian populations of A. funebris , 
resulting in speciation. The evolution of sev- 


eral autapomorphies in A. capensis occurred 
as part of, or subsequent to speciation. 

A relatively small number of individuals 
feli outside each cluster, and intermediate be- 
tween clusters. For the female analysis, 2 bee¬ 
tles from Asotin, WA, and 1 from Skamania 
Co., WA, that were assigned to A. aeneolus 
were similar to 1 beetle each from Lane Co., 
OR, and Jackson Co., OR, assigned to A. 
funebris. In the male analysis, 1 beetle each 
from Custer Co., ID, and Skamania Co., WA, 
feli among specimens from populations 5-10 
of A.funebris (southem Oregon and northem 
Califomia). 

There is a strong geographic component to 
variation within A. funebris. Northem pop¬ 
ulations (5-10, fig. 200) comprise individuals 
with more convex elytral intervals, and ely¬ 
tral microsculpture that is strong and isodi- 
ametric, but not granulate. Populations from 
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the San Francisco Bay area south along the 
coast to northem Mexico, and in the Southern 
Sierra Nevada range (11-15, fig. 200) have 
flat elytral intervals and granulate isodia- 
metric elytral microsculpture. 

In order to quantify these pattems based 
on readily ascertained qualitative characters, 
a character index (I) was developed based on 
the 5 nonmensural characters in the analysis 
(tables 1,2). For each character, an individual 
was given a score of 1 if it possessed the state 
coded for A. aeneolus , or 0 for an attribute 
of A. funebris . Calculation of the index in- 
volved reversing the character States in table 
1 for elytral microsculpture (em) and coxal 
setae (cs), and halving and reversing the val- 
ues for elytral interval convexity (ei) (table 
2). The character index would have a value 
of 1.0 for samples comprising pure A. aeneo¬ 
lus attributes, and a value of 0 for pure A. 
funebris attributes. 

The 4 northem samples (A. aeneolus) ex- 
hibit an average index of0.78-0.88 for males, 
and 0.78-0.96 for females (table 2). Among 
these samples, individual beetles’ index scores 
range from 0.7-1.0 for both sexes (derivable 
from appendices 1, 2). These samples are 
clearly distinet from even the Oregon sam¬ 
ples assigned to A. funebris, which have av¬ 
erage index scores spanning 0.48-0.58 for the 
two sexes, and individual scores ranging from 
0.3-0.7 for males, and 0.2-0.6 for females. 
More southerly A . funebris populations ex- 
hibit progressively lower index scores, with 
samples 11-15 averaging between 0.08 and 
0.28. In these samples, male scores range from 
0-0.5, and females scores range from 0-0.3. 

Based on the results of this analysis, there 
is no evidence of extensive hybridization be¬ 
tween A. funebris and A. aeneolus . Popula¬ 
tions assigned to A. funebris exhibit extensive 
geographic variation, with more northerly 
populations intermediate between the species 
in elytral interval convexity, and very similar 
to A . aeneolus in other traits, such as elytral 
microsculpture and mesocoxal setation (table 
2). But, elytral color is nearly diagnostic for 
both sexes. Apical abdominal sternite setal 
number is diagnostic if one has access to a 
series of 5 females or more for determination. 

If one were to search for hybrids between 
A . funebris and A. aeneolus , a north-south 
transect of samples in the Cascade Range of 
Oregon would be the place to look. East of 


the Cascades, lowland desert habitat main- 
tains allopatry between the two species. Only 
in the Cascades may a more or less contin- 
uous band of suitable habitat exist. 

SERICODA KIRBY 

Sericoda Kirby, 1837:14 (type species Sericoda 
bembidioides Kirby from Canada, by mono- 
typy). 

Rhytiderus Chaudoir, 1844: 470 (type species 
Dromius decempunctatus Reiche [= Sericoda 
bembidioides Kirby] from Colombia, by origi- 
nal designation). 

Tanystoma Reitter, 1907:63 (invalid name, junior 
homonym of Tanystoma Motschulsky, 1845). 
Agnonodromius Reitter, 1908: 139 (lapsus calami, 
Agonodromius used by Winkler, 1924: 190). 
Agonodromius Reitter, 1908: 239 (index) (type 
species Carabus quadripunctatus DeGeer from 
northem Europe, designated by Jeannel [1942: 
842]). 

Diagnosis: Smaller generally flattened 
beetles (fig. 242), standardized body length 
ranging from 4.1-8.7 mm. Monophyly sup- 
ported by synapomorphy of metacoxal inner 
seta absence (figs. 79-82). Male parameres 
setose (figs. 203, 205, 207, 209, 211, 213), a 
derived condition shared with Elliptoleus. 

Description: Head capsule piceous. Eyes 
not strongly protruding. Antennae relatively 
stout, apical antennomeres relatively broader 
in vertical dimension than basal 3 segments; 
all segments concolorous, or basal 3-4 seg¬ 
ments darker. Mentum with well-developed, 
obtuse to acute, unidentate median tooth. 
Submentum either with full complement of 
inner and outer setae each side (5. bembi¬ 
dioides ; fig. 30), or with outer seta variably, 
unilaterally present/absent (S. quadripunc- 
tata\ fig. 28), or with outer setae consistently 
absent ( S . lissoptera ; fig. 29). Labrum with 
13-16 setae each side on epipharyngeal sur- 
face (fig. 14; 5. bogemannii also examined). 
Mandibles moderately stout (figs. 15, 16). 
Maxillae with well-developed lacinial setal 
brush, with stouter setae along mesal margin 
(figs. 17, 18). Labrum with apically free par- 
aglossae, penultimate palpomere bisetose, and 
apical palpomere with fine microsetae (fig. 
19). 

Pronotum with sinuate (fig. 242) to convex 
(figs. 130-135) lateral margins, hind angles 
well defined to obsolete. Lateral setae blunt 
apically, stouter, more robust than pronotal 
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Figs. 203-214. Male aedeagal median lobe with everted intemal sac (dextroventral view) and dis- 
associated parameres (dorsal view) in oddly numbered figures, median lobe with uneverted sac (dex- 
troventral view) in evenly numbered figures. 203, 204. Sericoda quadripunctata. 205, 206. S. lissoptera. 
207, 208. S. obsoleta. 209, 210. S. bogemannii. 211, 212. S. ceylonica. 213, 214. S. bembidioides. 

setae of other platynines. Laterobasal de- throughout. Subapical sinuation well devel- 

pressions smooth (figs. 130-133) to rugose oped, close to elytral apex (fig. 242). Basal 

(figs. 134, 135, 242). Pronotal hind margin scutellar seta present, unilaterally pres- 

lacking medially (traceable in S. ceylonica). ent/absent ( S . montana ), or absent ( S . bo- 

Median longitudinal impression fine. Ante- gemannii and S. bembidioides ). Three to 6 

rior transverse impression moderately well dorsal elytral setae, sometimes set in foveolar 

developed to nearly obsolete. Discal impres- depressions (S. quadripunctata , S. bembi- 

sions variably present (figs. 130, 135) or ab- diodes , and 5. montana). Twelveto 15 lateral 

sent (figs. 131, 132), sometimes varying in- elytral setae in eighth stria. Apical and sub- 

fraspecifically. Prosternal projection with apical setae present in apex of seventh stria, 

posterior face slightly flattened, sides mar- Elytral striae smooth and continuous, inter- 

gined, sometimes with faint margin postero- vals moderately convex (S. quadripunctata , 

medially. S. obsoleta and S. bogemannii ), or striae slight 

Elytral humeri well developed, elytral mar- wavering, intervals irregularly convex (S. 
gins subparallel, except in S. lissoptera where ceylonica , S. bembidioides , and S. montana ), 

humeri are weaker and elytra more oviform or striae evanescent, intervals flat (S. lissop- 
and convex dorsally in brachypterous indi- ter a). 

viduals. Basal elytral groove rounded at hu- Metepistemum elongate. Flight wings full 
meri. Lateral marginal reflection narrow with complete venation in most species (figs. 
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TABLE 3 

Ranges of the Numbers of Male Parameral 
Setae Observed in Species of the Genera 
Sericoda and Elliptoleus 
n = number of males dissected. 


Species 

Left 

paramere 

Right 

paramere 

n 

S. quadripunctata 

1-3 

1-3 

20 

S. lissoptera 

1-2 

1 

9 

S. obsoleta 

1-5 

1-6 

46 

S. bogemannii 

0-4 

0-4 

21 

S. ceylonica 

2-3 

1-4 

6 

S. bembidioides 

1—4 

2-4 

28 

E. acutesculptus 

3-5 

3-6 

7 

E. olisthopoides 

2-4 

2-4 

6 

E. corvus 

5 

5 

1 

E. curtulus 

1^4 

2 -4 

6 

E. vixstriatus 

1-4 

2-4 

14 

E. balli 

2-4 

l^t 

5 

E. tequilae 

1-3 

2-4 

3 

E. luteipes 

2-4 

2-5 

5 

E. zapotecorum 

2-4 

3 

3 

E. crepericornis 

1-2 

1-3 

3 

E. whiteheadi 

2—4 

2-4 

3 


37, 38, 41-43). Flight wings polymorphic in 
S. lissoptera , either fully developed (fig. 40) 
or reduced to vestigial winglet (fig. 39). 

Prothoracic femur with 0-1 anteroventral 
setae (fig. 54), and with 2-3 posteroventral 
setae (figs. 60, 61). Mesocoxa with a single 
larger ridge seta (fig. 73), accompanied by 2 
shorter setae in S. montana (fig. 74). Meso- 
femur with 2 larger anteroventral setae (figs. 
73, 74). Mesotibia smooth intemally (S. 
quadripunctata and S. lissoptera , fig. 99) or 
intemally tuberculate (figs. 100, 101). Me- 
tacoxa bisetose, inner seta absent (figs. 79- 
82). Metafemur with 2 posteroventral setae, 
and 0-5 short setae on apical portion of fem- 
oral leading edge. Basal metatarsomere 
smooth dorsally, dorsal sulci very faint (fig. 
103) to faint (fig. 102). Fourth metatarsomere 
with inner and outer subapical seta lacking 
(S. lissoptera , S. ceylonica , S. bembidioides , 
and some S. quadripunctata\ figs. 90, 91). 
Ungues with 4-8 well-developed ventral se¬ 
tae. 

Dorsal body surface with well-developed 
isodiametric to transverse microsculpture 
(figs. 112-114), or microsculpture reduced, 
surface glossy ( S. lissoptera ). Head and pro- 
notum may bear extensive, irregular trans¬ 
verse wrinkles (S. bembidioides) or be very 


smooth (S. lissoptera ). Upper body surface 
apparently glabrous, with microsetae much 
reduced (figs. 112-115). Under body surface 
and legs with sparse pelage of microsetae, or 
glabrous (S. lissoptera). Body rufo-piceous to 
piceous. Legs and antennae concolorous with 
body, or femora and antennae concolorous 
and tibiae and tarsi paler (S. lissoptera). 

Apical margin of sixth visible abdominal 
sternite bearing 2 setae each side in females, 

1 seta each side in males. 

Standardized body length 4.1-8.7 mm (fig. 

118). 

Male Genitalia: Male parameres apically 
setose (figs. 203, 205, 207, 209, 211, 213). 
Left or dorsal paramere with 1-5 setae, right 
or ventral paramere with 0-6 setae (table 3). 
Left paramere more pointed apically if single 
seta present (figs. 203, 205, 209), or more 
broadly rounded if many setae present (fig. 
213). Right paramere more parallel-sided, 
bluntly rounded apically. Aedeagal median 
lobe evenly curved (figs. 203, 211,213), api¬ 
cally straight (figs. 205, 207), or apically de- 
pressed (fig. 209). Aedeagal intemal sac with 
very fine to well-developed spiculate micro- 
trichia. 

Female Reproductive Tract: Penulti- 
mate female gonocoxite variable, ranging 
from glabrous to bearing a fringe of 11 setae 
(figs. 215, 216, 219, 223, 226, 234, 237, 238, 
243-249). Apical gonocoxite lanceolate (fig. 
215) to broadly rounded (figs. 234,237) bear¬ 
ing 1-4 lateral ensiform setae (figs. 243-249), 
and 1 dorsal ensiform seta (figs. 217, 224, 
227, 235). Apical gonocoxal depression with 

2 nematiform setae and 2-4 furrow pegs (figs. 
218, 220, 225, 228, 236, 239). The nemati¬ 
form setae range in length from < x k apical 
gonocoxite length (S. quadripunctata and S. 
lissoptera ), to Vi to subequal in length (S. cey¬ 
lonica and S. bembidioides) to greater than 
gonocoxite length (S. obsoleta , S. bogeman- 
nii and S. montana). Spermatheca with elon¬ 
gate to very elongate apical filament (figs. 243- 
249), shortest in S. montana. 

Sericoda quadripunctata (DeGeer) 

(figs. 28, 37, 79, 90, 99, 111, 

130, 203, 204, 215-218, 

221, 222, 243) 

Carabus quadripunctatus DeGeer, 1774:102 
Agonum quadripunctatum: Sturni, 1824: 217. 
Anchomenus 4-punctatus: Erichson, 18377: 112. 
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Figs. 215-220. Female gonocoxae, or ovipositor lobes. 215. Sericoda quadripunctata right gonocoxa, 
ventral view (x457). 216. S. quadripunctata left gonocoxa, ventral view (x 532). 217. S. quadripunctata 
right gonocoxa, dorsal view (x564). 218. S. quadripunctata gonocoxal depression (x2339). 219. S. 
lissoptera right gonocoxa, ventral view (x 531). 220. S . lissoptera gonocoxal depression (x4211). 


Anchomenus ( Agonum) quadripunctatus : Bach, 
1849: 76. 

Platynus quadripunctatus : Gemminger and de 
Harold, 1868: 376. 

Platynus ( Agonum ) quadripunctatus : Ganglbauer, 
1892: 250, 255. 

Agonum ( Tanystoma) quadripunctatum : Reitter, 
1907: 63. 


Agonum ( Agnonodromius) quadripunctatum : 
Reitter, 1908: 139. 

Agonum ( Agonodromius ) quadripunctatum : 
Winkler, 1924: 190. 

Agonodromius quadripunctatus : Jeannel, 1942: 
872, 873. 

Agonum {Sericoda) quadripunctatum : Gray and 
Hatch, 1941: 8, 19. 
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Sericoda quadripunctata : Tanaka, 1960: 91. 
Carabus foveolatus Illiger, 1802: 61; Gyllenhal, 
1810: 160 (synonymy). 

Agonum cupratum Sturm, 1824: 218; Letzner, 
1851: 175 (considered variety of quadripunc- 
tatus ); Gemminger and de Harold, 1868: 376 
(synonymy). 

Anchomenus (Agonum) quadripunctatus var. ti¬ 
bialis Letzner, 1851:175; Csiki, 1931:824 (made 
available as junior specific synonym). 
Anchomenus (Agonum) quadripunctatus var. 5- 
punctatus Letzner, 1851: 175; Csiki, 1931: 824 
(made available as junior specific synonym). 
Anchomenus octocolus Mannerheim, 1853: 144; 

Ganglbauer, 1892: 255 (synonymy). 

Platynus stigmosus LeConte, 1854: 58; Gan¬ 
glbauer, 1892: 255 (synonymy). 

Anchomenus ambiguus Maklin, 1857: 339; Csiki, 
1931: 824 (synonymy). 

Anchomenus (Agonum) nigrosericans Heller, 1923: 
298; Csiki, 1931: 824 (synonymy). 

Diagnosis: Shiny, piceous beetles with 4- 
5 dorsal elytral setae in deep conspicuous fo¬ 
veae; elytra with transverse mesh micro- 
sculpture, surface uniformly shiny except for 
foveae which have swirling microsculpture; 
pronotum with metallic green cast, surface 
smooth with well-developed stretched iso- 
diametric to transverse microsculpture; stan- 
dardized body length 4.1-6.3 mm (fig. 118). 

Description: Head broad, eyes convex, 
protruding, ocular ratio 1.80. Submentum 
with inner setae present, outer setae usually 
absent, sometimes unilaterally present (fig. 
28). Pronotum with lateral margins straight 
to faintly sinuate just anterad posterior setae 
(fig. 130); laterobasal depressions broad, 
smooth, with faint wrinkles due to sculpti- 
cells of microsculpture, broadly margined 
with obtuse reflection basally and laterally; 
median longitudinal impression shallow, 
broad; anterior transverse impression broad, 
evident; discal impressions small, round, ev- 
ident in all individuals. Elytra with 4-5 dorsal 
elytral setae set in conspicuous foveae in or 
adjacent to third intervals; elytra striae fine, 
interrupted in places by foveae; elytral inter¬ 
vals flat on disc, slightly convex on lateral 
reaches of elytra; basal scutellar seta present; 
13—14 lateral elytral setae. Metepistemum 
elongate, flight wings full (fig. 37). Profemur 
lacking anteroventral setae, with 3 postero- 
ventral setae. Mesocoxa with 1 ridge seta; 
mesofemur with 2 anteroventral setae. Me- 
sotibia of male smooth intemally, lacking 


tubercular ridge (fig. 99). Metafemur with 2 
anteroventral setae (fig. 79). Basal metatar- 
somere with well-developed outer and weak 
inner dorsal sulci. Fourth metatarsomere with 
inner and outer subapical setae present in 
most individuals, outer seta sometimes ab¬ 
sent (fig. 90). 

Head with well-developed isodiametric 
microsculpture. Pronotal disc with trans¬ 
verse mesh microsculpture, becoming more 
isodiametric toward margins and in latero¬ 
basal depressions. Elytra with strong trans¬ 
verse mesh causing iridescence, the mesh 
tending to swirl concentrically around foveae 
(fig. 111). Body surface with sparse pelage of 
fine microsetae, best developed on body ven¬ 
ter, microsetae also evident on legs and lat¬ 
eral margins of dorsum. Body piceous; an¬ 
tennae, elytral epipleura and legs rufo-piceous; 
trochanters rufo-testaceous to testaceous. 

Male Genitalia: Parameres with 1-3 api- 
cal setae on each paramere (table 3; fig. 203). 
Aedeagal median lobe testaceous, evenly 
curved, apex acuminate (fig. 204). Aedeagal 
intemal sac with long spiculate microtrichia 
on eudorsal surface (fig. 203), this field of 
microtrichia evidenced in uneverted aedeagi 
as a brunneous band of scalelike sculpticells 
(fig. 204). 

Female Reproductive Tract: Penulti- 
mate gonocoxite with apical fringe of 9-11 
setae (figs. 215, 216, 243). Apical gonocoxite 
lanceolate, apex acuminate (fig. 243), bearing 
3-4 lateral and 1 dorsal ensiform setae (figs. 
215-217, 243). Apical gonocoxal depression 
with 4 furrow pegs (fig. 218). Spermatheca 
with apical filament about 5 x as long as basal 
reservoir (fig. 243). 

Type: Male lectotype (RMS) designated for 
quadripunctatus DeGeer by Lindroth (1966: 
568); type locality Uppsala, Sweden, desig¬ 
nated therein. I have not examined types for 
this species, and rely on Lindroth (1966) and 
Habu (1978) for interpretation of species 
identification in this distinctive taxon. 

Distributional Range: Holarctic, the 
most northerly distributed species of Seri¬ 
coda (figs. 221, 222). Also found in the Him- 
alayan Mountains, northeastem Burma, and 
in the Philippine Islands and on Formosa. 

Habitat: Lindroth (1966) recorded this 
species on bumed wood, often under bark 
after forest fires. Found on bumed logs at 
George Lake, Alberta, 28-VI-1967, in com- 
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Fig. 221. New World distributional range of Sericoda quadripunctata (•, star = province record). 


pany with S. obsoleta (T. L. Erwin). Habitat 
elevations in Southern parts of the range in 
America include 1800-2000 m in the Great 
Smoky Mountains, Tennessee, and 1280 m 
at Slide Mountain, NY. Habitats 2100-4300 
m elevation in India, 2000-3700 m in Nepal, 
3650-4600 m in Tibet, and 1800 m in the 
Philippine Islands. 

Material Examined: Usti n. L.(?) (MCZ, 1; 
BMNH,1). ENGLAND. - Surrey: Woking 
(BMNH, 14). SWEDEN. - (BMNH, 1). Bowr- 
ing (BMNH,1); Jd. Fors sn. (MZEL,1); Lpl. 
Arvidsjaur (MZEL, 1). Gotska Sandon: 
(MZEL,1). Norrbotten: O. Kalix (MZEL,2). 
Sk&ne: Simrish (MZEL,1). Sm&land: Mock- 
hult brandfalt reservat (MZEL,30). FIN- 
LAND. - Ahvenjarvi (ZMUH, 1); EH Lammi 
(ZMUH,1); Haapavesi (ZMUH,3); Ivalojoki 
(ZMUH,1); Langskar (ZMUH,1); Lojo 
(ZMUH,2); Maklin (=collector?) (RMS,1); 
Palkane (ZMUH,1); Ristiina (ZMUH,1); 


Tvarminne (ZMUH,3). Alandia: Kokar 
(ZMUH, 1). Hame: Tammerfors (=Tampere) 
(ZMUH,1). Kuopio: (ZMUH,1). Lapponia 
kemensis: Kemijarvi, Pyhajoki (ZMUH,1); 
Salmi (ZMUH,3). Nylandia (=Uusimaa): 
Helsinge (=Helsinki) (BMNH, 1; ZMUH, 10). 
Ostobottnia borealis: Muhos (ZMUH,2; 
CAS,2). Satakunta: Kuopio (ZMUH.1); 
Pirkkala (ZMUH,1); Rauma (ZMUH,3). Sa- 
vonia borealis: Jorois (ZMUH,1). Tavastia 
borealis: Karstula (ZMUH,3); Saarijarvi, Py- 
hahakki (ZMUH,1). Turku-Pori: Uusikau- 
punki (ZMUH.l). Uusimaa: Borga skarg 
(=Porvoo) (ZMUH,1). GERMANY. - Leip- 
zig (BMNH, 1; BPBM,1; MCZ,3; NHMB,3; 
ZMUH,2); Pommern (=Pomerania) 
(ZMUH,1); Ruthe (BMNH,1). POLAND. - 
Danzig (=Gdansk) (NHMB,3). AUSTRIA. - 
(MCZ, 1); Lunz (MCZ,6). ITALY. - 
(NHMB, 1). HUNGARY. - Mtes. Budeuses 
(MCZ,1). U.S.S.R. - Russia: Ainui 
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Fig. 222. Old World distributional range of (•) Sericoda quadripunctata, and distributional range 
of (▲) S. lissoptera. 


(BMNH,1); Baikal Region, Hamar Daban 
Mts., L. Mishikha R. (IRSU,2); Buryatskaya, 
Iljinka (IRSU, 1); Irkutsk (BMNH,3; IRSU, 1); 
Jakutsk (=Yakutsk) (ZMUH,1); Kamchatka 
(RMS,2); Kamchatka, Petropavlovsk-Kam- 
chatski (RMS,1); Krasnoyarsk (RMS,1); 
Moscow, Sepukhov (IRSU,1); Orenburg 
(=Chkalov) (RMS,1); Perm (=Molotov) 
(ZMUH, 1); Tunguska inf. (RMS, 1); Ulkan R. 
(IRSU,1); Ural (ZMUH,1). U.S.S.R.? Seli- 
waninsk (RMS,1). CHINA. - Kansu: S. Kan- 
su (RMS,1). Manchuria: Cheng-Chin, Man- 
choukuo (MCZ, 1); Mts. E of Harbin, 
Manchukuo (MCZ,1); Weishako (MCZ,1). 
NEPAL. - Manangbot, Marsyangdi Vy., 
3400-3700 m (MCZ,2); Phul Choki, 2000 m 
(NHMB,1). TIBET. - Chodzong, 15,000 ft 
(BMNH.1); Gyangtse, 13,000 ft (BMNH,3); 
Kyishong, 14,500 ft (BMNH.l); Lhasa 
(BMNH,1); Pang La, 15,000 ft (BMNH,1); 
Pangle, 15,000 ft (BMNH, 16); Posho, Du Chu 
Vy., East Tibet, 12,000 ft (BMNH,2); Rong- 
shar Vy., Tasam, 12,000 ft (BMNH,7); Rong- 


shar Vy., Tropde, 12,000 ft (BMNH,1); Sho- 
pando, Kham., East Tibet, 12,000 ft 
(BMNH,2); Tashidzom, 14,500 fit(BMNH,3). 
INDIA. - Gori Vy., Burphu, 11,500 ft 
(BMNH,6); Gori Vy., Milam, 11,500 ft 
(BMNH,3). Kashmir: Daksum, 2400-2700 
m (NHMB,3). Punjab: Simia (BMNH,1); 
Simia Hili States, Narkanda, 9000 ft 
(BMNH, 2). Uttar Pradesh: N Kumaon, Gir- 
thi Vy., 14,000 ft (BMNH,26). WestBengal?: 
E Himalayas, near Daijeeling, 7000-8000 ft 
(AMNH,1). JAPAN. - Teshio River 
(BMNH,1). TAIWAN. - Formosa, Rokurin- 
san, near Mt. Niitaka (BMNH,1). PHILIP- 
PINES. - (BMNH,2; CAS,2; MCZ,1). Luzon: 
Mountain Pro vince, Mt. Santo Tornas, 6000 
ft (CAS,2). Negros Oriental: Dumaquet 
(=Dumaguete) (MCZ,1). VIETNAM. - Ton- 
kin: Chapa (BMNH, 1). CANADA. - Hudson 
Bay (BMNH,2). Alberta: Banff (CAS,2; 
NMNH, 1); Bilby (CAS,3); Edmonton (CAS,5; 
CUIC, 1; MCZ,3; UASM,6; UKSM,1); Ft. 
McMurray (CAS,1); George Lk. (DHKC,1; 
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UASM,3); Lesser Slave Lk., E end 5 mi N 
Slave Lk. (UASM,2); McMurray (CNC,1); 
Medicine Hat (CNC,1); Waterton Lks. 
(CNC,1); White Mud River (NMNH.l); 
Whitford Lk. (CAS,1). British Columbia: 
Burns Lk. (MZEL, 1; UASM,2); Fernie 
(CAS,3; ORSU,l); Golden (NMNH,1); Kas- 
lo (NMNH,2); Likeley (CAS,1); Marguerite, 
N William’s Lk. (CNC,1); Paxton Vy. 
(CAS,1); Pender Harbor (BMNH,1; CAS,5; 
CNC,4); Pine Pass (CNC,5; MZEL,2); Pine 
Pass, Hart Hwy., 3060 ft (DHKC,1; 
UASM.17); Prince George (UASM,2); Ques- 
nel Lk. (CAS,1); Salmon Arm (CAS,1; 
MCZ,1; UASM,1); Terrace (CAS,1; CUIC,3; 
MCZ,2; UASM, 1); Trinity Vy. (CAS,1); 
Vemon (NMNH,1); Vancouver Is., Nainano 
(NMNH,1). Labrador: Goose Bay (CNC,1); 
L’Anse au Loup, SE Labrador (CNC,1). 
Manitoba: Delta (JBWM,1); Husavick 
(UMMZ,1); Le Pas (CAS,1; CNC,1); Mile 17 
H.B.R. (CNC,1); Piquitenay (CNC,1); Ro- 
sebank (CNC,1; CAS,1; CMNH,2; CNC,1; 
JBWM,2; UMMZ,3). Newfoundland: 
(BMNH,2). Northwest Territories: Great 
Slave Lk., Hardisty Is. (CNC,1); Klondike, 
EI Dorado Ck. (MCZ,1). Ontario: Belleville 
(CUIC,1); Cochrane (CNC,1); E Ontario 
(ROM, 1); Emo (CUIC,2; UKSM, 1); Nipigon 
(CAS,1); North Bay (UASM,1); Peninsula 
(MCZ,2); Orient Bay, W Nipigon (ROM,l); 
Ottawa (CNC, 1); Prince Edward Co. (CNC,4); 
Rainy R. Dist. (CNC,3); Sudbury (CNC,2; 
ROM,l); Timmins (CAS,1); Toronto 
(CUIC,2; MCZ,1; NMNH,1). Quebec: Bra- 
dor Bay (CNC,1); Cap Jaseux (CNC,2); Dol- 
beau (CNC,1); Duparquet (CAS,14); Havre- 
St.-Pierre (CNC, 1); I. Cap-aux-Meules 
(CNC, 1); Joliette (FMNH,2; MCZ,1; 
NMNH,3); Mingan Hbr. (MCZ,13; MZEL,1); 
Mingan R. (MCZ,3); Montreal (CAS,3; 
CNC,1; CUIC,2; NMNH,4); Montreal, Is. of 
Montreal (UASM,1); Nouvelle (CNC,1); Pare 
Gaspesie, Mont Albert, 900 ft (CNC,3), 1000 
ft (CNC,1), 3200-3500 ft (DHKC,1), 3500 ft 
(CNC,1); Port-Menier (CNC,1); Riv.-St.-Jean 
(CNC,1); Roberval (CNC,1); St. Anne Lk. 
(CNC,1); St. Modest, W (CNC,1); Thunder 
River (BMNH,1; CNC,7). Saskatachewan: 
Nipawin (CNC,1). U.S.A. - Alaska: 
(AMNH.1; FMNH,2). Anchorage (MCZ.25; 
MZEL,2; UASM,71); Fairbanks (UASM,1); 
Homer (MCZ,1); Kenai Peninsula, Cooper 


Landing (CNC,1); Kenai Peninsula, Kenai 
(CNC,1); Kenai Peninsula, Skilak Lk. 
(CNC,1); Matanuska (NMNH,2); Ruby 
(NMNH,1); Seward (CAS,1; CNC.l); Skag- 
way (NMNH,3). Idaho: Kootenai Co.: Coeur 
d’Alene (NMNH,4). Illinois: (CMNH,3; 
MCZ,1); N Illinois (MCZ,3). Cook Co.: Ev- 
anston (AMNH,1); Chicago (MCZ,1). Knox 
Co.: Galesburg (MCZ,1). Lake Co.: Ft. Sher- 
idan (UMMZ,1). Maine: (CAS,1; MCZ,1). 
Aroostook Co.: Sinclair (UNH,1). Hancock 
Co.: Bar Harbor (UNH,1). Kennebec Co.: 
Augusta (UNH,1). Penobscot Co.: Lincoln 
(UNH,1). Washington Co.: Calais (UNH,1). 
Massachusetts: Hampden Co.: Springfield 
(MCZ,1). Middlesex Co.: Lowell (MCZ,1); 
Tyngsboro (MCZ,1). Suffolk Co.: Boston 
(MCZ, 1). Michigan: (CAS,1; MPM,1; 
UKSM,3). Lk. Superior: Gargantua 
(NMNH,1). Arenae Co.: Charity Is. 
(FMNH,2; UMMZ,6). Charlevoix Co.: 
Beaver Is. (UMMZ,1); High Is. (UMMZ,3). 
Cheboygan Co.: Douglas Lk. (ORSU,l). 
Chippewa Co.: Lk. Superior, Whitefish Point 
(MPM,1; NMNH, 11, UMMZ,6); Houghton 
Co.: Calumet (MCZ, 1); Huron Co.: Point aux 
Barques (UMMZ,1). Keweenaw Co.: Isle 
Royale (MCZ,1; NMNH,2; UMMZ,1); Lk. 
Superior, Eagle Harbor (NMNH,1). Macki- 
nac Co.: Charles (UMMZ,2); Horseshoe Bay 
(UMMZ,1); Naubinway (UMMZ,2); St. Ig- 
nace (UMMZ,2); St. Martin Is. (UMMZ,1). 
Marquette Co.: Huron Mt. Club (CAS,4; 
CUIC, 1: MCZ,1); Huron Mts. (UMMZ,1); 
Marquette (CUIC,3; MCZ,1; NMNH,23); 
Pictured Rocks Nat. Lkshr. (CUIC, 1). Wayne 
Co., Detroit (NMNH,2; UMMZ,1). Minne¬ 
sota: St. Louis Co., Duluth (CMNH,2). Mon¬ 
tana: Clark Co., Helena (NMNH,1). New 
Hampshire: (AMNH,1; MCZ,2); Imp Mt. 
(MCZ,1); Three Mile Is. (MCZ,1). Cheshire 
Co.: Walpole (CUIC.l). Coos Co.: Crawford 
Notch (MCZ,1); Fabyans, Ammonoosuc R. 
(UMMZ,1); Mt. Adams (AMNH,1); Mt. 
Washington (AMNH,5; MCZ,4; NMNH, 1; 
ZMEL,1), summit, 6300 ft (MCZ,2), Hermit 
Lk. (MCZ,1), Lk. of the Clouds (MCZ,1); 
White Mts., Peabody River (NMNH,1). 
Grafton Co.: Franconia (AMNH,1). New 
Mexico: (AMNH, 1; CMNH,1; MCZ,3; 
NMNH,2). San Miguel Co.: Hot Spgs. nr. Las 
Vegas (UKSM,1). Taos Co.: Tres Ritos 
(CAS, 1). New York: (CMNH, 1). Cayuga Co.: 
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North Fair Haven (CUIC,1). Erie Co.: Buf- 
falo (CMNH,1). Essex Co.: Mt. Marcy 
(NMNH,5); North Elba (NMNH,2); Slide 
Mt., Catskills, 4200 ft (NMNH,1); Wallface 
Mt. (CUIC, 1); Whiteface Mt. (CAS,3; 
CMNH,5; NMNH,13). Franklin Co.: Cha- 
teaugay Lk., Adirondack Mts. (MCZ,2). Her- 
kimer Co.: Fulton Chain, Fourth Lk. 
(AMNH,1). Queens Co.: Rockaway Bch., 
Long Is. (NMNH, 1). North Carolina: Yancey 
Co.: Black Mts., Mt. Mitchell, 4000-6000 ft 
(FMNH,2; NMNH,3); Mt. Mitchell, 5000- 
6711 ft (MCZ, 1); Mt. Mitchell, top 
(NMNH,2). Pennsylvania: (MCZ,1). Alle- 
gheny Co.: Allegheny (CMNH,1). Philadel¬ 
phia Co.: Philadelphia (NMNH,1). West- 
moreland Co.: Jeannette (CMNH,1). South 
Dakota: Oreville Camp (CNC,1). Tennessee: 
Sevier Co.: Great Smoky Mtns. Nat. Pk., 
Clingman’s Dome, 6000 ft (NMNH,2); top 
Mt. Leconte, 6593 ft (CUIC,1). Yermont: 
Shington Co.: CameFs Hump (nr. North 
Duxbury) (MCZ,1). Washington: E Wash¬ 
ington (JECW,1). King Co.: Baring (CAS,1; 
MCZ, 1; ORSU,4). Pend Oreille Co.: Meta- 
line Falis (NMNH,1). Pierce Co.: Puyallup 
(CAS,1); Tacoma (MCZ,1). Thurston Co.: 
Olympia (ORSU,l). Whitman Co.: Pullman 
(JECW, 1). Washington Territory: (CMNH, 1; 
NMNH,1). Wisconsin: (JECW,2; MPM,2). 
Bayfield Co.: (CAS,1; NMNH,1; ORSU,l); 
Bayfield (CAS, 1; MCZ,2; NMNH,2; ORSU,3; 
UMMZ,1). Dodge Co.: Beaver Dam 
(MPM,2). 

Sericoda lissoptera (Chaudoir), 
new combination 
(figs. 29, 39, 40, 80, 131, 205, 

206, 219, 220, 222, 244) 

Anchomenus lissopterus Chaudoir, 1854: 136. 
Platynus lissopterus : Gemminger and de Harold, 
1868: 373. 

Platynus ( Oxypselaphus) lissopterus : Winkler, 
1924: 193. 

Agonum ( Oxypselaphus ) lissopterum : Csiki, 1931: 
865. 

Agonum lissopterum : Andrewes, 1947: 9. 
Anchomenus politissimus Bates, 1878a: 719; An¬ 
drewes, 1919: 475 (synonymy). 

Diagnosis: Dorsum very shiny piceous, 
pronotum with rounded hind angles and deep, 
narrow, smooth laterobasal depressions (fig. 
131); elytra with only faint traces of striae, 


margins with only faint traces of striae, mar- 
gins depressed, elytra domelike; elytral mi- 
crosculpture evident isodiametric mesh on 
margins, very faint on disc; standardized body 
length 4.6-5.7 mm (fig. 118). S. lissoptera 
looks superficially like a small shiny Ellip - 
toleus , but the bisetose metacoxae and small 
body size illustrate its true affinities as sister 
species to S . quadripunctata. 

Description: Head glossy black; frons 
broad, eyes moderately projecting, ocular ra¬ 
tio 1.5. Submentum with inner setae present, 
outer setae absent (fig. 29). Pronotal disc very 
convex, laterobasal depressions deep, smooth, 
and confined between broadly convex disc 
and broadly elevated laterobasal margins (fig. 
131); lateral reflection very narrow in apical 
3 / 5 of length; median longitudinal impression 
broad basally, traversed by distinet wrinkles, 
finer medially; anterior transverse impres¬ 
sion evident medially, obsolete toward front 
angles; discal impressions absent. Elytra with 
convex lateral margins, suboviform to ovi- 
form. Basal scutellar setae present; 3 dorsal 
elytral setae in inconspicuous depressions; 14- 
15 lateral elytral setae. Elytral striae obsolete 
on disc, consisting of rows of very fine punc- 
tures, eighth stria continuous; elytral inter- 
vals flat on disc, slightly convex along elytral 
margin. Metepistemum moderately elongate, 
flight wings either fully developed and veined 
(fig. 40) or reduced to vestigial flap (fig. 39). 
Profemur lacking anteroventral setae, with 2 
posteroventral setae. Mesocoxa with 1 ridge 
seta; mesofemur with 2 anteroventral setae. 
Mesotibia of male smooth intemally, lacking 
tubercular ridge. Metafemur with 2 antero¬ 
ventral setae (fig. 118). Basal metatarsomere 
with well-developed, narrow outer and 
slightly finer inner dorsal sulci; median area 
broadly convex. Fourth metatarsomere with 
inner subapical setae present, outer seta ab¬ 
sent. 

Head shiny, with isodiametric microsculp- 
ture. Pronotal disc very shiny, microsculp- 
ture much reduced, where evidenced in trans¬ 
verse wrinkles near base it is a transverse 
mesh. Pronotal laterobasal depressions with 
irregular isodiametric microsculpture. Ely¬ 
tral disc smooth, glossy; outer intervals with 
transverse mesh microsculpture. Body sur- 
face glabrous, microsetae very small, barely 
visible at x 125. Body piceous, antennae and 
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elytral epipleura rufous, trochanters, femoral 
bases, tibiae, and tarsi rufo-testaceous. 

Male Genitalia: Left or dorsal paramere 
with 1-2 apical setae and right or ventral par¬ 
amere with 1 apical seta (table 3, fig. 205). 
Aedeagal median lobe brunneous, straight 
along inner margin to apex which is mod- 
erately acuminate (figs. 205-206). Aedeagal 
intemal sac with extensive field of spiculate 
microtrichia, evidenced as a band of spicules 
in uneverted specimens (fig. 206). 

Female Reproductive Tract: Penulti- 
mate gonocoxite with apical fringe of 9-10 
setae (fig. 244). Apical gonocoxite acuminate 
(figs. 219,244), bearing 2-3 lateral and 1 dor¬ 
sal ensiform setae (fig. 244). Apical gonocoxal 
depression with 3 furrow pegs (fig. 220). Sper- 
matheca with apical filament quite elongate, 
> 5X length of basal reservoir. 

Flight Wing Polymorphism: Sericoda 
lissoptera comprises individuals with bra- 
chypterous flight wings (fig. 39) and macrop- 
terous wings (fig. 40). Brachypterous individ¬ 
uals generally outnumber macropters in 
specimens available for study (table 4). Sam- 
ple sizes are generally small, but differences 
exist across populations in the frequency of 
brachyptery; e.g., 7 of 7 Tibetan specimens 
versus only 3 of 11 Sikkim specimens bra¬ 
chypterous. Further study with additional 
material is required to adduce ecological or 
historical evidence with regard to incidence 
of brachyptery. 

Types: A pinned series of 2 females and 1 
male (MNHP), one female labeled “India 
bor” on yellow paper, would appear to cor- 
respond to Chaudoir’s (1854: 137) type se¬ 
ries. Lectotype female (MNHP) hereby des- 
ignated: “India bor.,”; Lectotype, 

Anchomenus lissopterus Chaudoir, J.K. Lie- 
bherr 1990. Type locality is designated as 
India: Punjab, Simia. Of politissimus Bates, 
type series (BMNH); Murree, Punjab, India 
(not examined). 

Distributional Range: Found in the 
Himalayan Mountains, in northem India, 
Nepal, and Tibet, and as far east as north- 
eastem Burma (fig. 222). 

Habitat: Habitats range from 2100-4875 
m elevation in India, and 3000-4575 m in 
Tibet. Recorded from moss in the Simia Hilis, 
Punjab, at 2800 m elevation. 

Material Examined: BURMA. - NE, 


TABLE4 

Metathoracic Flight-Wing Configuration for 
Population Samples of Sericoda lissoptera 
See date-locality data for complete sample 
information. 


Locality 

n 

# 

macrop- 

terous 

# 

vesti- 

gially 

winged 

% 

macrop- 

terous 

India: Kashmir 

7 

0 

7 

0 

India: Punjab 

S 

3 

5 

37.5 

India: Uttar Pradesh 

17 

5 

12 

29.4 

India: Sikkim 

10 

7 

3 

70 

India: West Bengal 

2 

1 

1 

50 

Nepal 

5 

1 

4 

20 

Tibet 

7 

0 

7 

0 

Burma: Kambaiti 

1 

1 

0 

100 


Kambaiti Pass (Kauliang Hyket), 2000 m, V- 
1934, Malaise (RSM,1). INDIA. - Kashmir: 
Koty (?), VI-1914, Babault (BMNH,1). Pun¬ 
jab: Chamba (BMNH,1); Murree Hilis, Camp 
Thobba, Roberts (BMNH,2); Narkanda, 
Simia Hilis, 9230 ft, in moss, 13-IX-1931, 
Chatteijee (BMNH,1); Phagu, Simia Hili 
States, 8200 ft, 13-X-1921, Kemp (BMNH, 1); 
Phagu, Simia Hilis, 9000 ft, 18-20-V-1916, 
Annandale/Kemp (BMNH,1); Simia, An- 
sorge (BMNH,2); Theog, Simia Hilis, 7600 
ft, 10-IX-1921, Chatterjee (BMNH,2). 
Sikkim: Stevens (BMNH,3); Khamba 
Jong, 15,000-16,000 ft, 15-30-VII-1903 
(BMNH,1); Lachen, 9000 ft, 26-IV-1924, 
Hingston (BMNH,1); Lachung, Stevens 
(BMNH,2); 8500-9500 ft, 28-II-6-III-1920, 
Stevens (BMNH,1); Phadam Chen, 7000 ft, 
30-III-1924, Hingston (BMNH,2); Tonglu, 
10,000 ft, Stevens (BMNH,1). Uttar Pra- 
desh: Chakrata Divn., Jaunsar, VIII-1919, 
Champion (BMNH,2); Gori Vy., Burphu, 
11,500 ft, Champion (BMNH,9); Gori Vy., 
Kumaon, 7000 ft (BMNH,2); Musoorie, 7500 
ft, VII-1965, Batra (UKSM,1); W Almora 
Divn., Kumaon, VI-1917, Champion 
(BMNH,1); W Almora, Kumaon, Champion 
(BMNH,2). West Bengal: Daijeeling, 7000 
ft, 11-20-III-1924, Hingston (BMNH,1); E 
Himalayas, near Daijeeling, 7-8000 ft, Hors- 
fall (AMNH,1). India? - Shoom, 7600 ft, 17- 
IV-1921, Stevens (BMNH, 1). NEPAL. - 8500 
ft, jungle, Laurence (PMOC,l); Dhorpatan, 
3000 m, IV-1977, Morvan (PMOC,l); Nepal 
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oriental, 4-V-1962, Dreux, Jannu Exp. 
(MHNP,2); Sav-Heol Tumingtar, 400 m, II- 
1980, Morvan (PMOC,l). Nepal-Sikkim: 
Tonglu, 10,074 ft, VII-VIII-1919, Stevens 
(BMNH, 1). TIBET. - Chumbi, 10,000 ft, 15- 
VI-1924, Hingston (BMNH,1), 17-VI-1924, 
Hingston (BMNH,1); Pangle, 15,000 ft, 8-V- 
1924, Hingston (BMNH,5); Rongshar Vy., 
11,000 ft, 27-VI-1924, Hingston (BMNH,2), 
12,000 ft, 3-VI-1924, Hingston (BMNH,1); 
Tropde, 11,000 ft, 23-VI-1924, Hingston 
(BMNH,1); Yatung, 10,000 ft, 16-IV-1924, 
Hingston (BMNH,1), 17-IV-1924, Hingston 
(BMNH,1). 


Sericoda obsoleta (Say) 

(figs. 92, 114, 132, 207, 

208, 223-225, 229, 246) 

Feronia obsoleta Say, 1823: 43. 

Platynus obsoletus : LeConte, 1854: 57. 

Sericoda obsoleta : Casey, 1920: 97. 

Agonum (Sericoda) obsoletum: Lindroth, 1966: 
565. 

Agonum luctuosum Dejean, 1828: 172; LeConte, 
1854: 57 (synonymy). 

Platynus consimilis LeConte, 1854: 57 (nec Gyl- 
lenhal); Lindroth, 1966: 565 (synonymy). 
Platynus vicinus Gemminger and de Harold, 1868: 

377 (replacement name for consimilis LeConte). 
Sericoda insulina Casey, 1920: 97; Lindroth, 1966: 
565 (synonymy). 

Diagnosis: Upper body surface brun- 
neous; pronotum with sides straight before 
weak, rounded-angulate hind angles, latero- 
basal depressions narrow, smooth (fig. 132); 
scutellar seta present, dorsal elytral setae not 
in evident foveae. 

Description: Head broad, frons broad and 
eyes convex, ocular ratio 1.67. Submentum 
with inner and outer setae (as fig. 30). Pro¬ 
notum with weakly developed hind angles 
and basal margin evenly convex between pos¬ 
terior setae (fig. 132); lateral margins straight 
before basal setae; laterobasal depressions 
narrow, parallel to lateral margin, smooth; 
median longitudinal impression fine 
throughout length, traversed by fine wrinkles; 
anterior transverse impression evident me- 
dially, obsolete laterally; discal impressions 
variable, shallow and faint, to absent. Elytral 
margins subparallel, disc flat; scutellum and 
elytral base flat, or scutellum depressed rel¬ 


ative to disc (see Infraspecific Variation sec- 
tion below). Elytral intervals slightly convex, 
striae fine but continuous, smooth. Scutellar 
seta present; 3 or rarely unilaterally 4 dorsal 
elytral setae; 14-15 lateral elytral setae. Sub- 
apical elytral sinuation obsolete, close to 
rounded apex. Metepistemum elongate; flight 
wings full. Profemur lacking anteroventral 
setae, with 2-3 posteroventral setae. Meso- 
coxa with 1 ridge seta; mesofemur with 2 
anteroventral setae. Mesotibia of male with 
tuberculate intemal ridge (as in figs. 100-101). 
Metafemur with 2 anteroventral setae. Basal 
metatarsomere with broad and shallow outer 
dorsal and fainter inner dorsal sulci; median 
area broadly convex. Fourth metatarsomere 
with inner and outer subapical setae (fig. 92). 

Head with median portion of frons smooth, 
neck with slightly transversely stretched iso- 
diametric mesh microsculpture. Pronotal disc 
with reduced transverse mesh microsculp¬ 
ture, microsculpture better developed and 
more isodiametric on base and in laterobasal 
depressions. Elytra with isodiametric mesh 
tending to form transverse rows (fig. 114). 
Body venter with sparse pelage of microsetae, 
especially on thoracic stemites and median 
area of third visible abdominal sternite. Head 
rufo-piceous, pronotum and elytra paler, 
brunneous; body venter rufo-brunneous; legs 
brunneous. 

Standardized body length 5.9-7.9 mm (fig. 
118). 

Male Genitalia: Parameres with 1-6 api- 
cal setae (table 3, fig. 207). Aedeagal median 
lobe not melanized, apex straight, tip broadly 
acuminate (figs. 207, 208). Aedeagal intemal 
sac with fine microtrichia apically, faintly 
visible in uneverted specimens (fig. 208). 

Female Reproductive Tract: Penulti- 
mate gonocoxite with apical fringe of 7-9 se¬ 
tae (figs. 223, 246). Apical gonocoxite lan- 
ceolate, with 1-2 lateral and 1 dorsal ensiform 
setae (figs. 223, 224); dorsal ensiform seta 
may protrude inside medial surface of apical 
gonocoxite. Apical gonocoxal depression with 
2 elongate nematiform setae, longer than api¬ 
cal gonocoxite length (figs. 224, 245) and 2 
furrow pegs (fig. 225). Spermatheca with api¬ 
cal filament 2-3 x as long as basal reservoir. 

Infraspecific Variation: Adults of this 
species, along with those of S . bogemannii 
and S. ceyIonica, exhibit variation in the con- 
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Figs. 223-228. Female gonocoxae, or ovipositor lobes. 223. Sericoda obsoleta right gonocoxa, ventral 
view (x239). 224. S. obsoleta left gonocoxa dorsal view (x224). 225. S. obsoleta gonocoxal depression 
(x2145). 226. S. bogemannii right gonocoxa, ventral view (x207). 227. S . bogemannii left gonocoxa, 
dorsal view (x226). 228. S. bogemannii gonocoxal depression (x2741). 

figuration of the elytral base. In the normal al disc due to inflation of the humeri and 
configuration shared with other species of this discal areas (fig. 233), i.e., the hunchback 
and other related genera, the scutellum and form. 

surrounding areas are coplanar with the pron- This hunchback form is found throughout 

otal disc and humeri (fig. 232). This is herein the range of S . obsoleta (table 5), ranging in 
called the flatback form. In other individuals, relative frequency from 9-41%. A G-test for 
the scutellum is depressed relative to the bas- homogeneity (Pimentel and Smith, 1986a), 
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TABLE 5 

Frequency of Flatback and Hunchback Fornis in Sericoda Species 
Percentages followed by different letter (a, b) differ significantly at alpha = 0.5. 


Locality 

n 

# flatbacked 

# hunchbacked 

% flatbacked 

S. obsoleta 

CAN. BC: Dawson Ck. 

74 

56 

18 

75.7 

CAN. BC: Prince George 

21 

19 

2 

90.4 

CAN. AT: Edmonton 

53 

41 

12 

77.4 

CAN. MB: Winnipeg 

36 

30 

6 

83.3 

CAN. QU: Duparquet 

22 

13 

9 

59.1 

NY: West Point 

15 

13 

2 

86.7 

NJ: Atlantic City 

14 

12 

2 

85.7 

DC: Washington 

19* 

15 

4 

78.9 

S. bogemannii 

Austrian Alps 

8 

8 

0 

100 

CAN. BC: Martin Mt. 

7 

2 

5 

28.6 

WN: Fort Lewis 

11 

8 

3 

72.7 

OR: Rogue River 

20 

14 

6 

70 

CA: (pooled northem) 

22 

15 

7 

68.2 

MEX. Chiapas/Guatemala 

8 

6 

2 

75 

S. ceylonica 

Ceylon (= Sri Lanka) 

4 

1 

3 

25a 

Burma 

7 

7 

0 

lOOb 

Sumatra 

3 

1 

2 

33.3ab 

New Guinea 

10 

4 

6 

40a 


" Ali specimen records were “at light.” 


however, indicates that the differences in rel¬ 
ative frequency are not statistically signifi¬ 
cant. 

Both the flatback and hunchback forms can 
fly, as all 19 individuals from Washington, 
D.C., were collected at light. 

Types: Original type of obsoleta Say lost; 
neotype male examined (MCZ), designated 
by Lindroth and Freitag (1969); type locality 
Bayfield, WI, therein designated. Type series 
of luctuosum Dejean in MNHP (Lindroth, 
1966); North America. Of consimilus Le- 
Conte, holotype examined (MCZ); Michipi- 
coten, Lk. Superior, Ontario. Of insulina 
Casey, lectotype male examined (NMNH) 
(Lindroth, 1975); Victoria, Vancouver, Brit- 
ish Columbia. 

Distributional Range: Found through- 
out the northem forests of North America, 
as far south as Coastal Georgia and east Texas 
(fig. 229). A single specimen is recorded from 
near Mexico City. 

Habitat: Lindroth (1966) recorded them 
flying directly to buming wood in Newfound- 
land, and arriving in great numbers at hot 


ashes at Rose Lake, BC, in company with S. 
bogemannii. They have also been collected 
from bumed logs at George Lake, Alberta, in 
company with S. quadripunctata, 26-VI-1967 
(T. L. Erwin). They have been recorded from 
under bark of Pinus contorta in Oregon. They 
are found in Coastal elevational habitats in 
eastem North America, and in habitats as 
high as 1800 m elevation in Colorado. 

Material Examined: CANADA. - 
(BMNH,3; CMNH,2). Alberta: Banff 
(CAS,7); Bilby (CAS, 1); Calgary (CAS, 1); Ed- 
monton (CAS, 39; DHKC,4; FMNH, 1; 
MCZ,4; NMNH,8; UASM, 17; UMMZ,3); 
Edwand (UASM,1); George Lk., bum logs 
(NMNH, 12); Jasper (CAS,1; CNC,2); La- 
mont (UASM,6); Medicine Hat (UASM,1). 
British Columbia: Bums Lk. (MZEL,1), 16 
mi W, (UASM, 16); Dawson Ck. (CNC,18; 
MZEL,3; UASM, 47); Field, Rocky Mts., 
4800 ft (CUIC,1); Ft. St. James, N, (MCZ,1); 
Ft. St. John (CNC,2); Kaslo (NMNH,1); 
Midday Vy., Merritt, Pinus ponderosa 
(CAS,1); New Westminster (CAS,1); Prince 
George (CNC,5; MZEL,3; UASM, 13); Re- 
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Fig. 229. Distributional range of Sericoda obsoleta (•, stars = state records). 


velstoke Mt. (CNC,1); Rocky Mts., Beaver- 
foot Rge. (AMNH,2); Rose Lk. (CNC,5; 
MZEL,2); Salmon Arm (FMNH,1); Terrace 
(CNC,1; CUIC,1); Trinity Vy. (CAS,1); 
Vemon (CAS, 1; ORSU, 1). Manitoba: Aweme 
(JBWM,1); Carberry (CNC,1); Ft. Garry 
(JBWM,2); Gillam (CNC,3); H. B. (=Hudson 
Bay?) (CMNH,1); Husavick (CMNH,1; 
CNC,1; JBWM.l); Morden (JBWM,1); Pi- 
quitenay (CNC,1); RidingMt. Nat. Pk., Bead 
Lakes Trail, berlese woods litter (CNC,2); 
Sandilands (CNC,1); Stonewall (UMMZ,1); 
The Pas (CAS,2; MCZ, 1); Waboden (CAS, 1); 
Winnipeg (CMNH,1; CNC,2; JBWM,17; 
MCZ,7; MZEL,1; UMMZ.4). New Bruns¬ 
wick: St. John (CNC,2). Newfoundland: 
(BMNH,9); Cape Ray (MCZ,2); Codroy 
(AMNH, 1); Gander (BMNH,4; CNC,8); Gros 
Mom Nat. Pk. (UVM,1); Littel River, SW 
Newfoundland (MCZ, 1); Nicholsville 


(MCZ,1); St. Anthony (CNC,1); St. John’s 
(CNC,1); Stephenville Crossing (CNC,1). 
Northwest Territories: Ft. Smith (CNC,3). 
Nova Scotia: (CMNH,1); Boisdale 
(AMNH,1); Halifax (CNC,4; ROM,l); Wav- 
erley (NMNH,1). Ontario: (AMNH,3; 
CNC,1); E Ontario (ROM,l); Ft. William 
(AMNH,1); Grand Bend (CNC,1); Graven- 
hurst (AMNH,2); Gull Lk. (ORSU,l); Has- 
tings (ROM,2); Keamey (CAS, 1); Lk. S. (=Lk. 
Superior?) (CMNH,1); Lk. Superior 
(ZMUH,1); Long Lk., Thunder Bay Dist. 
(CMNH,1); Marmora (CNC,1); Moose Fac- 
tory (CNC,1); Moosonee (CNC,1); Nipigon 
(CMNH,4; CNC,2; MZEL,2); Ogoki (CNC,9); 
Ottawa (CNC,6; NMNH,3; UMMZ,2); Parry 
Sound (CNC,1); Prince Edward Co. (CNC,1; 
UASM,2); Rainy R. Dist. (CNC,3); Scotia 
Jct. (NMNH,1); Sevem (CMNH,4); Sudbury 
(ORSU,3; NMNH,2; ROM,5); Timmins 
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(CAS, 1); Toronto (CAS, 1; CNC,2; NMNH, 1); 
Trenton (ROM,4); Trout Ck. (FMNH,1); W 
Ontario (ROM,2); Wawa, 10 km E (MZEL,2). 
Quebec: (CUIC,1; MCZ,1); Amos (CNC,2); 
Arthabaska (NMNH,1); Berthier (CNC,1); 
Brador Bay (CNC,1); Cap Jaseur (Jaseux?) 
(CNC,2); Cazaville (MCZ,1); Duparquet 
(CAS, 13); Forestville (CNC,5); Ft. George 
(CNC,1); Ft. Harrison (CNC, 1); Gaspe 
(CNC,1); Great Whale R. (CNC,1); Havre- 
St. Pierre (CNC,2); Hull (NMNH,1); Joliette 
(CNC,2); Knowlton (CNC,2); Lk. Chocobi 
(CNC,1); Lk. Figuery (CNC,1); Lk. Mem- 
phremagog (MCZ,2; CUIC,1); Lk. Nomin- 
inque (CNC,1; MCZ,1); Matagami (CNC,2); 
Mingan Is. (CNC,1; MCZ,3); Mistassini 
(CNC,3); Mont Albert, Pare Gaspesie 
(CNC,1); Montreal (BMNH, 1; CNC,1; 
FMNH, 1; MCZ,2); Normandin (CMNH,1); 
Pte.-aux-Saumons (CNC,1); Quebec City 
(MCZ,1); Rigaud (CNC,1; NMNH,1); Riv,- 
St. Jean (CNC,1); Rollet (CNC,1); Sher- 
brooke (NMNH,1); St. Joseph d’Alma 
(CUIC,1); St. Remi (CNC.l); Thunder R. 
(CNC,2); Val d’Or (CNC,2). Saskatchewan: 
(FMNH,3). MEXICO. - Mexico (BMNH,1). 
U.S.A. - Arkansas: E Arkansas (MCZ,1). 
California: (MCZ,1). Colorado: (NMNH, 1; 
UKSM,1). Connecticut: Hartford Co.: Hart¬ 
ford (MCZ, 1). Litchfield Co.: Cornwall 
(CUIC,1). New Haven Co.: Wallingford 
(CAS,1); Wallingford (CAS,2; MPM,1). Dist. 
of Columbia: Washington (CAS,1; CMNH,5; 
MCZ,2; MZEL, 1; NMNH, 11). Georgia: 
Chatham Co.: Tybee Is. (NMNH,1). Idaho: 
Bonner Co.: Sandpoint (BEMI,1). Illinois: 
(CMNH, 1; MCZ, 1); Bowmanville 
(UMMZ,1); N Illinois (MPM,1). Cook Co.: 
Chicago (UMMZ, 1); Willow Spring 
(UMMZ,1). Indiana: (CAS,2). Elkhart Co.: 
Elkhart (MCZ,1). Lake Co.: Hessville 
(UMMZ,1). Iowa: Johnson Co.: Iowa City 
(NMNH,1). Kansas: Shawnee Co.: Topeka 
(NMNH.l). Maine: 3 (MCZ,1). Androscog- 
gin Co.: Wales (CUIC,1). Aroostook Co.: 
Guerette (UNH,1); Easton (MCZ,2). Frank- 
lin Co.: Phillips (MCZ,1); Rangeley Lk. 
(MCZ, 1). Kennebec Co.: Augusta (AMNH, 1; 
UNH,1); Waterville (MCZ,1). Knox Co.: Isle- 
au-Haut (MCZ,2); Rockland (CAS,1; 
CUIC,1). Oxford Co.: Azicohos Lk. (CAS,2); 
Bethel (MCZ,2; MZEL,1). Penobscot Co.: 


Bangor & vic. (MCZ,3). Washington Co.: East 
Machias (CAS,3). York Co.: Kennebunkport 
(CMNH,1). Maryland: (MCZ,1). Anne 
Arundel Co.: Odenton (CUIC,3). Baltimore 
Co.: Baltimore (CAS,2); Sparrows Pt. (CAS,2). 
Frederick Co.: Frederick (NMNH,1). Garrett 
Co.: Mt. Lk. Pk. (MCZ,1). HarfordCo.: Edge- 
wood (CUIC,2). Prince Georges Co.: College 
Park (CNC,1). Massachusetts: (FMNH,1; 
MCZ, 15; NMNH,1). Berkshire Co.: Mt. 
Washington (MCZ,1). Bristol Co.: Fall River 
(MCZ,2); Westport (MCZ,1). Essex Co.: 
Lawrence (FMNH,1); Lynn Bch. (UASM,2); 
Nahant (MCZ,1). Franklin Co.: Mt. Hermon 
(UASM,1). Hampden Co.: Holyoke (MCZ,1); 
Springfield (MCZ,1; CUIC,1). Hampshire 
Co.: Amherst (MCZ, 1). Middlesex Co.: Cam- 
bridge (MCZ,5; NMNH,1); Framingham 
(UMMZ, 1); Lowell (MCZ, 5); Malden 
(MCZ,1; UMMZ,1); Tewksbury (MCZ,2); 
Tyngsboro (CAS,2; MCZ,3); Wakefield 
(MCZ,2); Wayland (MCZ,1). Norfolk Co.: 
(MCZ,1); Blue Hilis (NMNH,1); Brookline 
(MCZ,4); Needham (MCZ,1); Wellesley 
(MCZ,2). Plymouth Co.: Humarock (MCZ,3; 
NMNH,1); Humarock Bch. (MCZ,1); Mari- 
on (MCZ,1). Suffolk Co.: Boston (MCZ,1); 
Dorchester (MCZ, 3). Michigan: (MCZ, 3; 
UKSM,1). Alger Co.: Onota Twp. 
(UMMZ,1). Alpena Co.: Alpena (FMNH,2). 
Arenae Co.: Charity Is. (UMMZ,3). Charle- 
voix Co.: Beaver Is. (UMMZ,1); Boyne Falis 
(UMMZ,1); High Is. (UMMZ,1). Cheboygan 
Co.: (UKSM, 1; UMMZ, 1). ChippewaCo.: Lk. 
Superior, Whitefish Pt. (NMNH,2). Emmet 
Co.: Mackinaw City (ORSU,l). Houghton 
Co.: Calumet (MCZ,1). Keweenaw Co.: Isle 
Royale (UMMZ,1). Mackinac Co.: Black 
River (UMMZ, 1); Horseshoe Bay 
(UMMZ,2); Rabbit Back (UMMZ.1); St. Ig- 
nace (UMMZ,5). Macomb Co.: Mt. Clemens 
(FMNH,1). Marquette Co.: Huron Mt. Club 
(CAS,4; CUIC,1); Huron Mts. (UMMZ,5); 
Marquette (CAS,8; CUIC,3; MCZ,2; 
NMNH,12; UMMZ,1). Montmorency Co.: 
(UMMZ,8). St. Clair Co.: Port Huron 
(NMNH,1). Washtenaw Co.: Ann Arbor 
(UMMZ,2). Wayne Co.: Detroit (NMNH,1). 
Minnesota: (MCZ,2). Olmsted Co.: Roch- 
ester (CUIC, 1). Polk Co.: Crookston 
(CUIC,1). Missouri: St. Louis Co.: St. Louis 
(MPM,2). New Hampshire: (MCZ,2); Three 
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Mile Is. (MCZ,1); Trinity Mt. (UMMZ,1). 
Carroll Co.: Mt. Kearsarge (MCZ,1); Wolf- 
boro (MCZ,3). Cheshire Co.: Squantum 
(MCZ,1). Coos Co.: Mt. Washington 
(AMNH,5; MCZ,3); White Mts. (MCZ,1). 
Grafton Co.: Franconia (AMNH,1); Plym- 
outh (MCZ,1); Rumney (MCZ,1). Rocking- 
ham Co.: Hampton (UNH,3). New Jersey: 
(MCZ, 1); Garrett R. (NMNH, 1). Atlantic Co.: 
Atlantic City (BMNH,1; CAS,2; CUIC,1; 
MCZ, 13); Da Costa (CAS,4); Egg Harbor 
(CAS,1); May’s Landing (CUIC,1). Bergen 
Co.: Montvale (MCZ,1); Atsion (CAS,2). 
Burlington Co.: Moorestown (CUIC,1); Mt. 
Holly (AMNH,1). Cape May Co.: Anglesea 
(CAS,7; MCZ,2; NMNH,4); Wildwood 
(CMNH,1). Essex Co.: Montclair (AMNH,1). 
Gloucester Co.: Westville (CAS,1). Middle- 
sex Co.: Jamesburg (NMNH,1); New Bruns¬ 
wick (AMNH, 1). Morris Co.: Boonton 
(NMNH,5). Ocean Co.: Barnegat Bay 
(CAS,1); Bch. Haven (AMNH, 17; CUIC,2); 
Lakehurst, (AMNH,1; MCZ,1; NMNH,1); 
Lakewood (AMNH,1); Pt. Pleasant (CAS,4). 
Passaic Co.: Great Notch (NMNH,1). New 
York: (CAS,1; FMNH, 1; MCZ,2; UKSM,1); 
vicinity of New York (AMNH, 1). Albany Co.: 
Kamers (CUIC,2). Cattaraugus Co.: Rock 
City (CUIC,1). Clinton Co.: Peru (CAS,1); 
Plattsburg (AMNH,1). Erie Co.: Buffalo 
(CAS,2; CUIC,1); Lancaster (CUIC,1). Essex 
Co.: Lk. Placid (NMNH,1). Franklin Co.: 
Saranac Lk. (AMNH,2). Greene Co.: 
(CMNH,1). Herkimer Co.: Fulton Chain, 
Fourth Lk. (AMNH,1). Kings Co.: Long Is., 
Flatbush (MNHP,1). Nassau Co.: Long Is. 
(CAS, 1; NMNH,2), Long Bch. (NMNH.1); 
Massapequa (NMNH, 3); Mineola (CUIC,1). 
Orange Co.: West Point (NMNH, 15). Os- 
wego Co.: Oswego (NMNH,1). Queens Co.: 
Long Is., Rockaway Bch. (CAS, 1; NMNH, 10). 
Richmond Co.: Staten Is. (AMNH,1; 
NMNH,1). St. Lawrence Co.: Hopkinton 
(CUIC,1). Suffolk Co.: Babylon (AMNH,2); 
Bellport (AMNH,1); Fire Is. (UASM,1); 
Wading R. (CUIC,1). Sullivan Co.: DeBruce 
(NMNH.1). Tompkins Co.: Ithaca (CUIC,7). 
Westchester Co.: Peekskill (CUIC,1). Wyo- 
ming Co.: Pike (MCZ,2). North Carolina: 
Buncombe Co.: Asheville (MCZ,1); Black 
Mts., Enka (UASM,1). Transylvania Co.: Lk. 
Toxaway (AMNH,3). Wake Co.: Raleigh 


(CNC,1). Ohio: Auglaize Co.: St. Marys 
(FMNH,2). Oregon: (CMNH,1). Klamath 
Co.: Crescent Lk. Jct., Rte. 97, 1530 m 
(AMNH,1). Lane Co.: Eugene (FMNH,1). 
Multnomah Co.: Portland (CAS,1). Pennsyl- 
vania: (CMNH,2; JECW,3). Allegheny Co.: 
(CMNH,4; CUIC,9); Allegheny (CAS,1; 
CMNH,4; CNC,2; CUIC,1); Pittsburgh 
(CMNH,14). Cambria Co.: Cresson 
(CMNH,2). Chester Co.: Warwick 
(UMMZ,3). Crawford Co.: Linesville 
(CMNH,1). Cumberland Co.: North Cum- 
berland (MPM,1). Dauphin Co.: (CAS,2); 
Harrisburg (CUIC,1). Erie Co.: North East 
(NMNH,1). Lackawanna Co.: Chinchilla 
(MPM,1). Lycoming Co.: North Mt. 
(NMNH,2). Monroe Co.: (NMNH,4); Can- 
adensis (NMNH,1); Delaware Water Gap 
(AMNH,7; MCZ,1). Northampton Co.: East- 
on (CAS,1). Philadelphia Co.: Frankford 
(NMNH,1); Philadelphia (CAS,1; MCZ,1), 
Wyoming (NMNH,1). Westmoreland 
Co.: Jeannette (CMNH, 16); St. Vincent 
(CMNH,1). Washington Co.: Watch Hili 
(NMNH,5). South Carolina: Charleston 
(FMNH, 1). Tennessee: Fentress Co.: Allardt, 
1600 ft (UMMZ, 1). Morgan Co.: Deer Lodge 
(NMNH,1). Texas: (MCZ,1; NMNH,1). Lee 
Co.: (MPM,1). Vermont: Chittenden Co., S 
Burlington (UVM,1). Virginia: Rosslyn 
(MCZ,1). Fairfax Co.: (NMNH,1); Vienna 
(AMNH,1). Hampton Co.: Phoebus 
(NMNH,1). Lee Co.: Stone Ck. (MCZ,1); 
Straight Ck. (NMNH,1). Montgomery Co.: 
Blacksburg (UVM,2). Norfolk Co.: Norfolk 
(MCZ,3). Richmond Co.: Richmond 
(NMNH, 15). Spotsylvania Co.: Fredericks- 
burg (NMNH,1). Washington: King Co.: 
North Bend (CAS,1); Seattle (ORSU,6). Kit- 
titas Co.: Easton (CAS,1). Pend Oreille Co.: 
Metaline Falis (CAS, 1). Pierce Co.: Mt. Rain- 
ier Nat. Pk., Paradise, 5000-6000 ft (CAS,4); 
Tacoma (AMNH,2). Snohomish Co.: Mon¬ 
roe (CAS, 15). Thurston Co.: Olympia 
(NMNH, 1). Washington Territory: 
(CMNH,6). West Virginia: Greenbrier Co.: 
White Sulphur Spgs. (NMNH,4). Hardy Co.: 
Wardensville (CUIC,2). Ohio Co.: Wheeling 
(CMNH,1). Wisconsin: (MPM,3). Bayfield 
Co.: Bayfield (CAS,3; MCZ,1; MZEL,1; 
NMNH,3). Dane Co.: Madison (NMNH,1). 
Dodge Co.: Beaver Dam (MPM,6). Marinette 
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Co.: Niagara (FMNH,1). Wood Co.: Wiscon- 
sin Rapids (MPM,1). 

Sericoda bogemannii (Gyllenhal) 

(figs. 38, 82, 93, 101, 103, 133, 

209, 210, 226-228, 230-233, 245) 

Harpalus Bogemannii Gyllenhal, 1813: 697. 
Agonum bogemanni: Dejean, 1828: 171 (incorrect 
subsequent spelling). 

Agonum Bogemanni: Stephens, 1828: 89. 
Anchomenus (Agonum) Bogemanni : Jacquelin du 
Val and Migneaux, 1857: 15 in catalog. 
Anchomenus Bogemanni: Schaum, 1860: 410. 
Platynus Bogemanni: Gemminger and de Harold, 
1868: 368. 

Platynus (Agonum) Bogemanni: Ganglbauer, 1892: 
250, 255. 

Agonum (Tanystoma) Bogemanni: Reitter, 1907: 
63. 

Agonum (Agnonodromius) Bogemanni: Reitter, 
1908: 139. 

Anchomenus bogemanni: Champion and Lloyd, 
1910: 204. 

Platynus bogemanni: Blatchley, 1910: 128. 
Agonum (Sericoda) bogemanni: Gray and Hatch, 
1941: 19. 

Agonodromius Bogemanni: Jeannel, 1942: 873. 
Agonum (Agonodromius) bogemani: Lindroth, 
1960: 122 (incorrect subsequent spelling). 
Sericoda bogemanni: Tanaka, 1960: 91, 94. 
Agonum (Sericoda) bogemani: Lindroth, 1966: 561. 
Anchomenus strigicollis Mannerheim, 1852: 294; 

Ganglbauer, 1892: 255 (synonymy). 

Sericoda invidiosaC asey, 1920:97; Lindroth, 1966: 
567 (synonymy). 

Sericoda tacomaeCasey, 1920: 98; Lindroth, 1966: 
567 (synonymy). 

Diagnosis: Piceous to rufo-piceous bee- 
tles; pronotum with evident hind angles (fig. 
133); elytra lacking scutellar seta; mesocoxa 
with 1 ridge seta (as in fig. 73). 

Description: Frons relatively narrow, eyes 
convex, ocular ratio 1.70. Submentum with 
inner and outer setae. Pronotum with evident 
obtuse-rounded hind angles, with slightly 
convex to slightly sinuate lateral margins an- 
terad basal setae (fig. 133); laterobasal de- 
pressions slightly to heavily wrinkled, mod- 
erately narrow, only slightly expanded onto 
pronotal disc; median longitudinal impres- 
sion fine throughout; anterior transverse im- 
pression shallow, evident medially; fine 
transverse wrinkles on disc, becoming deeper 
basally; discal impressions variable, shallow 
and oblong, to absent. Elytral lateral margins 


parallel, elytra quadrate; subapical sinuation 
well developed. Elytral base variable, scutel- 
lum either coplanar with disc or depressed, 
elytral humeri inflated (see Infraspecific Vari- 
ation section below). Elytral stria smooth, 
continuous; elytral intervals moderately con¬ 
vex. Basal scutellar seta absent in all indi- 
viduals; 3 dorsal elytral setae; 15 lateral ely¬ 
tral setae. Metepistemum elongate; flight 
wings full (fig. 38). Profemur without antero- 
ventral setae, with 2-3 posteroventral setae. 
Mesocoxa with 1 ridge seta; mesofemur with 
2 anteroventral setae. Mesotibia of male with 
tuberculate intemal ridge (fig. 101). Metafe- 
mur with 2-3 anteroventral setae (fig. 82). 
Basal metatarsomere with broad, evident 
outer dorsal and weaker inner dorsal sulci, 
median area convex (fig. 103). Fourth me¬ 
tatarsomere with inner and outer subapical 
setae (fig. 93). 

Head with shallow isodiametric micro- 
sculpture, center of frons shiny. Pronotal disc 
with transverse mesh microsculpture that fol- 
lows transverse wrinkles; laterobasal depres- 
sions with granulate isodiametric micro¬ 
sculpture. Elytra with isodiametric mesh 
tending to form transverse rows (as fig. 114). 
Body venter with sparse pelage of very short 
microsetae. Head and pronotum piceous, an¬ 
tennae and elytra concolorous or paler, rufo- 
brunneous; thoracic stemites rufo-piceous, 
epipleura, abdominal stemites and legs con¬ 
colorous to somewhat paler, brunneous. 

Standardized body length 6.5-8.7 mm (fig. 
118). 

Male Genitalia: Parameres with 0-4 api- 
cal setae (table 3; fig. 209). Aedeagal median 
lobe straight apically, apex depressed and 
rounded (figs. 209, 210). Aedeagal intemal 
sac with evident microtrichia near apex, mi- 
crotrichial field faintly and broadly evi- 
denced across uneverted sac (fig. 210). 

Female Reproductive Tract: Penulti- 
mate gonocoxite with apical fringe of 4-10 
setae (figs. 226, 245). Apical gonocoxite lan- 
ceolate, with 2 lateral and 1 dorsal ensiform 
setae (figs. 226, 227, 245); dorsal ensiform 
seta protruding medially. Apical gonocoxal 
depression with 2 elongate nematiform setae, 
subequal to longer than apical gonocoxite 
length (figs. 227, 245) and 2 furrow pegs (fig. 
228). Spermatheca with apical filament 2-3 x 
as long as basal reservoir. 
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Fig. 230. New World distributional range of Sericoda bogemannii (#, stars = state records). 


Infraspecific Variation: S. bogemannii sizes are small and the variation is not sta- 

also exhibits the flat- or hunchback poly- tistically significant. The results suggest that 

morphism observed in 5. obsoleta (table 5; the hunchback form may be less common in 

figs. 232, 233). Overall, hunchbacked beetles European populations. 

make up about'/»of the observed specimens, Types: Lectotype male (Zool. Inst. Univ. 
with relative frequency ranging from 0 to 71% Uppsala) of bogemannii Gyllenhal labeled 

in those localities with enough specimens for “Smolandia, Bogeman” designated by Lin- 

reasonable comparison. Nonetheless, sample droth (1966); type locality Sm&land, Sweden 
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Fig. 231. Old World distributional range for (•) Sericoda bogemannii, and distributional range of 
(A) S. ceyIonica. 


therein designated. Lectotype male (ZMUH) 
of strigicollis Mannerheim examined; Kaktnu 
River, Kenai Peninsula, Alaska (Lindroth, 
1966). Lectotype male (NMNH) of invidiosa 
Casey examined; Colorado (Lindroth, 1975). 
Lectotype female (NMNH) of tacomae Casey 
examined; Washington State (Lindroth, 
1975). 

Nomenclatural Notes: Gemminger and 
de Harold (1868) and Csiki (1931) listed Le- 
bia morio Duftschmid, 1812, as a junior syn- 
onym of bogemanii Gyllenhal, 1813. Gus- 
enleitner (1984) detailed the destruction of 
the Duftschmid collection. I have designated 
a neotype for Lebia morio , fixing it as a junior 
synonym of Dromius agilis (F.) (Liebherr, 
1990), and thereby removing it from the syn- 
onymy of S. bogemannii. 

Csiki (1931), Lindroth (1966), and Habu 
(1978) incorrectly listed Batenusl borealis 
Motschulsky as a synonym of S. bogemannii. 
B. borealis is a junior synonym of Harpalus 
(= Agonum) consimilis Gyllenhal (V. Schi- 
lenkov, personal commun.). 


Distributional Range: This Holarctic 
species possesses a remarkably disjunct range. 
In North America it is found from the Yukon 
Valley south along the coast, and in the Cas¬ 
cade and Sierra Ranges, and the northem 
Rocky Mountains (fig. 230). A set of disjunct 
populations is found in Chiapas, Mexico and 
Guatemala. In the Old World, disjunct lo- 
calities include Lappland, the Austrian Alps, 
Burma, and possibly New Guinea (fig. 231). 

Habitat: Collected with S. obsoleta at Rose 
Lake, BC, “running on hot ashes in conifer 
forest struck by fire and in part stili buming” 
(Lindroth, 1966: 568). Habitat elevations 
range from 400-1500 m in British Columbia, 
1000-1800 m in the Pacific Northwest of the 
United States, and 1300-1500 m in Guate¬ 
mala. 

Material Examined: SWEDEN. - 
(ZMUH, 1); Lapponia (ZMUH,1). GER- 
MANY. - Bavaria: Munich (ZMUH,1). 
AUSTRIA. - (BMNH,1); Alpes (MZEL,1); 
Lunz (BMNH,2; MCZ,5; CUIC,1; ZMUH,1). 
BURMA. - NE, Kambaiti Pass (=Kauliang 
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Figs. 232, 233. Basal portion of Sericoda bogemannii elytron and pronotum, lateral view. 232. Flat- 
back form (x28). 233. Hunchback form (x 30). 


Hyket), 7000 ft, 4-V-1934, Malaise (RSM,1) 
(misidentified as S. ceylonica Motschulsky in 
Andrews [1947]). NEW GUINEA? - “Ro- 
choll”, Staudinger Bang-Haas Coli. (MCZ,1). 
CANADA. - Alberta: Banff (CAS,2); Jasper 
(MCZ, 1). British Columbia: (AMNH,2); Car- 
bonate, Columbia R., 2600 ft (CUIC,1); 
Creston (UASM,1); Femie (CAS,1); Field, 
Rocky Mts., 4200 ft (CAS,2; CUIC,1), 4800 
ft (CUIC.l); Kaslo (NMNH,5); Manning 
Prov. Pk., Lightning Lk. Cpgd., 1250 m 
(DHKC,3); Martin Mt. (CAS,1; NMNH,5); 
Metlakatla (CUIC,1); Midday Vy. (CNC,1), 
Merritt (CAS,1); New Westminster (CAS,1; 
CNC,1), green timbers (CAS,1; CNC,2); Pen- 
der Harbor (CNC, 1), Garden Bay Lk. (CAS, 1); 
Revelstoke, Selkirk Mts. (CAS,1); Rose Lk. 
(CNC,1; MZEL,1); Salmon Arm (CAS,1; 
MCZ,2); Sidney (CUIC,1); Swift Ck. 
(NMNH,1); Terrace (CAS,1; CUIC,1; 
MCZ,2); Trinity Vy. (CAS,3); Vancouver 
(CAS,3), Pt. Grey (CAS,1); Vemon (CAS,3; 
MCZ, 1); Victoria (CNC, 1). Yukon Territory: 
Dawson (MCZ,1). U.S.A. - Alaska: Fair- 
banks (NMNH,2); Iditarod (NMNH, 1); 
Rampart (CAS,1); Ruby (NMNH,1); Skag- 
way (MCZ,1); Tanana (ORSU,2). California: 
(AMNH,2; MCZ,2); Sylvania (MCZ,2). Fres- 
no Co.: Huntington Lk. (CAS,1). Humboldt 
Co.: (FMNH,2); Eureka (NMNH,4); Field- 
brook (NMNH,4). Madera Co.: Sugar Pine 
(CAS,1). Mariposa Co.: Yosemite Nat. Pk., 


6600 ft (CAS,1). Monterey Co.: Monterey 
(CAS, 1). Napa Co.: Napa (CAS, 1). Placer Co.: 
Lk. Tahoe (CAS,1). San Francisco Co.: San 
Francisco (CAS,1). Sierra Co.: Gold Lk. 
(CAS,1). Siskiyou Co.: McCloud (CAS,7). 
Tuolumne Co.: Long Bam (CAS,1). Colora- 
do: (CMNH, 1). Idaho: (JECW, 1). Custer Co.: 
Challis, 6000 ft (CAS,1); Challis Nat. For., 
5000 ft (FMNH,1). Kootenai Co.: Coeur 
d’Alene (NMNH,1). Latah Co.: Moscow Mts. 
(AMNH,1). Kansas: (MCZ,1). Montana: 
(UMMZ,4). Flathead Co.: Glacier Nat. Pk., 
Lk. McDonald (ORSU,l). Flathead-Glacier 
Co.: Glacier Nat. Pk. (CUIC,1). Ravalli Co.: 
Hamilton (ORSU, 1). New Mexico: (MCZ, 1). 
Otero Co.: Cloudcroft (MCZ,1). Oregon: 
(CMNH,4). Baker Co.: Baker (ORSU,l). 
Benton Co.: Corvallis (ORSU,l). Clatsop Co.: 
Astoria (NMNH,1); Cannon Bch. (ORSU,l). 
Columbia Co.: Clatskanie Ck. hdwtrs., on 
Pseudotsuga taxifolia (NMNH,2). Douglas 
Co.: Diamond Lk. (ORSU,l). Jackson Co.: 
Crater Ck., Rogue R. Nat. For., 4500 ft 
(CAS,4; FMNH,12; ORSU,4); Medford 
(FMNH,1). Jefferson Co.: Mt. Jefferson 
(ORSU,l). Klamath Co.: Crater Lk. 
(ORSU,l). Lane Co.: Eugene (FMNH,1), 12 
mi SE, black light trap (ODA, 1). Lincoln Co.: 
Newport (ORSU,l). Marion Co.: Salem 
(ODA, 1), 12 mi SE, black light trap (CUIC, 1). 
Polk Co.: Independence (ORSU,l). Tilla- 
mook Co.: Tillamook (ORSU,l). Yamhill 
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Co.: McMinnville (ORSU,l). Washington: 
(NMNH,1; ORSU,l); Mt. Rainier Nat. Pk. 
(ORSU,l), Cougar Rock Cpgd., 3200 ft 
(CAS,1). Adams Co.: Lind (JECW,1). Island 
Co.: Whidbey Is. (JECW,2). Jefferson Co.: 
Kalaloch, 1 mi N (NMNH, 1). KingCo.: North 
Bend (CAS,3; MCZ,1); Seattle (NMNH,1; 
ORSU, 12); Snoqualmie Falis (ORSU, 1). Kit- 
sap Co.: Manchester (ORSU,l). Pacific Co.: 
Bay Center (ORSU,3); Long Bch. (ORSU,l); 
Nahcotta (ORSU,l); Ocean Park (ORSU,l). 
Pend Oreille Co.: Metaline Falis (CAS,1); 
Newport (ORSU,l). Pierce Co.: Ft. Lewis 
(CAS,11), N (CAS,1); Paradise Camp, Mt. 
Rainier (CUIC, 1; ORSU,2), 5500 ft (CAS,2), 
6000 ft (CAS,2); Tacoma (MCZ, 1; NMNH, 1). 
Skagit Co.: Sedro Woolley (ORSU,l). Sno- 
homish Co.: Martha Lk., near Edmonds 
(ORSU,l); Monroe (CAS,4); Stillaguamish 
R. (ORSU,2). Thurston Co.: Olympia 
(BMNH,2; MCZ,2; ORSU,l). Whatcom Co.: 
(NMNH,3); Bellingham (ORSU,4). Wash¬ 
ington Territory : (BMNH,2; CMNH,3; 
MCZ,3, RSM,4). MEXICO. - (MCZ,2). 
Chiapas (BMNH,2). GUATEMALA. - Alta 
Yerapaz: Coban, 4330 ft (BMNH,1); Tactic 
(15 km SE Coban), 4300 ft (BMNH, 1); Quix- 
al nr. San Cristobal Verapaz (UASM,1). Chi- 
maltenango: San Pedro Yepocapa, 4800 ft 
(CMNH,1). Guatemala: Guatemala City, 
4850 ft (NMNH,1). 

Sericoda ceylonica (Motschulsky), 
new combination 

(figs. 41, 42, 134, 211, 212, 231, 237-239, 248) 

Agonothorax ceyIonicus Motschulsky, 1859a: 36. 
Anchomenus ceylonicus: Bates, 1886: 146. 
Anchomenus ( Agonothorax ) ceylonicus : An- 
drewes, 1928: 18. 

Agonum ceylonicum: Andrewes, 1947: 9. 
Agonum (Sericoda) ceylanicum : Darlington, 1971: 

274 (incorrect subsequent spelling). 

Agonum (Agonodromius) philippinense Jedlicka, 
1935: 79; Darlington, 1971: 274 (synonymy). 
Sericoda karasawai Tanaka, 1960: 91, 93, 94; 
Darlington, 1974: 274 (synonymy). 

Diagnosis: Pronotum with lateral margins 
slightly sinuate before well-defined hind an- 
gles (fig. 134), laterobasal depressions crossed 
by strong rugose wrinkles; elytral scutellar seta 
present; dorsal elytral setae set in inconspic- 
uous depressions; elytra rufo-piceous; me- 
socoxa with 1 ridge seta. 

Description: Frons broad, eyes convex, 


protruding, ocular ratio 1.70; submentum 
with inner and outer setae. Pronotum with 
well-defined obtuse hind angles (fig. 134); lat¬ 
eral margins faintly sinuate before basal se¬ 
tae, which are elevated on triangular lateral 
reflection outside laterobasal depressions; la¬ 
terobasal depressions deep, traversed by ru¬ 
gose wrinkles, which become finer as they 
cross pronotal disc; base rugosely wrinkled, 
basal marginal bead traceable medially; me- 
dian longitudinal impression broader basally, 
fine in apical half; anterior transverse de- 
pression broad, shallow, anterior edge de- 
fined by convexity of disc; discal impressions 
faintly visible in most individuals, some- 
times absent. Elytra margins subparallel, apex 
broadly rounded, subapical sinuation obso¬ 
lete; scutellum coplanar with disc, or de- 
pressed, humeri inflated (see Infraspecific 
Variation section below). Elytral striae with 
faint punctulae, discontinuous on disc, nearly 
continuous near margins; elytral intervals 
slightly convex. Scutellar seta present; 3 dor¬ 
sal elytral setae; 14-15 lateral elytral setae. 
Metepistemum elongate; flight wings full (fig. 
41); wedge cell variable, larger (fig. 41) or 
smaller (fig. 42). Profemur lacking antero- 
ventral setae, with 3 posteroventral setae. 
Mesocoxa with 1 ridge seta; mesofemur with 
2 anteroventral setae. Mesotibia of male with 
tuberculate intemal ridge (as in figs. 100, 101). 
Metafemur with 2 anteroventral setae. Basal 
metatarsomere with evident outer and fainter 
inner dorsal sulci, median area convex. Fourth 
metatarsomere with inner subapical seta, 
outer subapical seta absent. 

Head with median portions of frons 
smooth, neck with isodiametric microsculp- 
ture tending to form transverse rows. Pron¬ 
otal disc with transverse mesh microsculp- 
ture causing iridescence; laterobasal 
depressions and base with irregular, strong 
isodiametric microsculpture. Elytra with ir¬ 
regular transverse mesh microsculpture in- 
terspersed with more isodiametric sculpti- 
cells. Body venter apparently glabrous, pelage 
microsetae extremely short and barely visible 
at x 125. Head piceous, antennae, pronotum, 
and elytra brunneous; body venter paler, ru- 
fous, trochanters palest, rufo-testaceous. 

Standardized body length 5.2-6.3 mm (fig. 
118). 

Male Genitalia: Parameres with 1-4 api¬ 
cal setae (table 3, fig. 211). Median lobe even- 
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Figs. 234-239. Female gonocoxae, or ovipositor lobes. 234. S. bembidioides right gonocoxa, ventral 
view (x365). 235. S. bembidioides left gonocoxa, dorsal view (x372). 236. S. bembidioides gonocoxal 
depression (x4004). 237. S. ceyIonica right gonocoxa, ventral view (x338). 238. S. ceyIonica left gon¬ 
ocoxa, ventral view (x368). 239. S. ceylonica gonocoxal depression (x3146). 


ly curved, apex finely acuminate (figs. 211, 
212). Aedeagal intemal sac with well-devel- 
oped decumbent microtrichia near apex; mi- 
crotrichia evidenced as a brunneous band 
when sac is in repose (fig. 212). 

Female Reproductive Tract: Penulti- 
mate gonocoxite glabrous, or with 1 apical 
seta (figs. 237, 238, 248). Apical gonocoxite 


broadly rounded apically, scoop shaped; 2-3 
lateral and 1 dorsal ensiform setae (figs. 237, 
238, 248); apical gonocoxal furrow with 2 
nematiform setae subequal in length to apical 
gonocoxite and 3 furrow pegs (fig. 239). 

Infraspecific Variation: S. ceylonica ex- 
hibits the flat- and hunchback polymorphism 
observed in S . obsoleta and S. bogemannii 
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(table 5, figs. 232, 233). In 5. ceylonica , the 
hunchback form is nearly as commonly ob- 
served as the flatback form. Based on a G-test 
for homogeneity, the 4 locality samples are 
not homogeneous for hunchback frequency, 
with the Burmese sample differing signifi- 
cantly from the Sri Lankan and New Guinean 
samples. The single known specimen of the 
junior synonym karasawai exhibits the 
hunchback form (Habu, 1987: 93). 

Types: Lectotype male (MSUM) of ceylon¬ 
icus Motschulsky hereby designated as the 
specimen farthest from the pin on a 3-spec- 
imen card mount (MSUM): (pink square); 
(yellow circle); Agonothorax ceylonicus 
Motch., Ceylon Mt. Nou. E. (handwritten 
yellow card); Anchomenus ceylonicus Motch., 
H. E. Andrewes det.; (red card); Lectotype 
male, farthest from pin, Agonothorax cey¬ 
lonicus Motschulsky, J. K. Liebherr 1990. 
Andrewes (1928) stated that the Motschulsky 
collection contains 4 specimens of ceylonicus , 
and unrecognizable parts of 2 others. The 
lectotype plus male and female paralecto- 
types are mounted on an elongate white card. 
These were collected by Nietner, and consti¬ 
tute the undamaged portion of the type series. 
Keleinikova (1976) listed an additional fourth 
damaged specimen. The lectotype male is 
mounted at the front of the card, with the 
female and male paralectotypes mounted ad¬ 
jacent to the pin. 

It may be noted that Bates (1886: 146) re- 
ported that ceylonica Motschulsky “is closely 
allied to the N. W. American A. [= Sericoda ] 
obsoletus , Say.” 

Holotype male (BMNH) of philippinense 
Jedlicka examined; Mt. Polis, Mindanao, 
Philippine Islands. Holotype male of kara¬ 
sawai Tanaka reported in author’s collection 
(Tanaka, 1960; Lindroth, 1966); Mt. Takao, 
near Tokyo. I have not examined the holo¬ 
type of karasawai , but the aedeagus possesses 
the moderately spiculate intemal sac, and fine 
acuminate apex diagnostic for ceylonica (see 
figs. 211, 212; Habu, 1978: fig. 143). I thus 
confirm the junior synonymical status for this 
taxon proposed by Darlington (1974). 

Distributional Range: Occurring dis- 
junctly on the islands of Sri Lanka, Sumatra, 
Luzon, New Guinea, and Kyushu and Hon- 
shu, Japan, as well as in mountainous Burma 
(fig. 231). 


Habitat: In New Guinea, adults have been 
collected from thick mosses growing on tree 
trunks in cloud forest (R. T. Bell, personal 
communication), a habitat also noted for S. 
lissoptera (see above). The New Guinea 
mosses may be 25 cm in length, and the bee- 
tles were collected by submerging the moss 
plants in a tub of water. Mosses from ground 
level to 10 m off the ground contained 5. 
ceylonica . Other platynines also collected in 
this way included species of Maculagonum 
and Potamagonum. Habitat elevations range 
from 1200-2900 m elevation in New Guinea, 
1100-1300 m in Sri Lanka, 2000 m in Bur¬ 
ma, and 1800 m in the Philippines. 

Material Examined: BURMA. - NE, 
Kambaiti Pass (Kauliang Hyket), 2000 m, 
12-IV-1934, Malaise (RSM,1), 7000 ft, 18- 
IV-1934, Malaise (BMNH,1), 12-V-1934, 
Malaise (BMNH,2), 7000 ft, 4-8-VI-1934, 
Malaise (BMNH, 1; RMS, 1). INDONESIA. - 
Sumatra: Si Rambe, XII-1890-III-1891, Mo- 
digliani (BMNH,2; MCZ,1). PAPUA NEW 
GUINEA. - Mt. Dayman, Maneau Range, N 
slope, 2230 m, 19-V-19-VI-1953, Tate 
(AMNH, 1); NE, Lake Sirunki, 2600-2900 m, 
15-VI-1963, Sedlacek (BPBM, 1); Okapa, IX- 
1964, Homabrook (MCZ,1), 13-20 km SE 
Okapa, 1800-1900 m, 27-VIII-1964, Sedla¬ 
cek (MCZ,2); Wau, 1200 m, UV light trap, 
26-27-IX-1964, Sedlacek (BPBM,1), Mt. 
Missim, 1980-2000 m, 2-3-IV-1982, Bell 
(UVM,3). PHILIPPINES. - Baguio: Mt. 
Prov., 6000 ft, 1-VII-1932, Perry (MCZ,1). 
SRI LANKA (=Ceylon). (BMNH,1); Di- 
koya, 3800-4200 ft, 13-16-11-1882, Lewis 
(BMNH,3), 3800-4200 ft, 21-I-7-II-1882, 
Lewis (BMNH,1). 

Sericoda bembidioides Kirby 
(figs. 14-19, 30, 43, 54, 60, 73, 

81, 91, 100, 102, 112, 113, 135, 

213, 214, 234-236, 240, 241, 247) 

Sericoda bembidioides Kirby, 1837: 15. 

Platynus bembidioides: LeConte, 1854: 57. 
Dromius decempunctatus Reiche, 1842: 310; Hom, 
1886: xii (synonymy). 

Sericoda cicatricosa Motschulsky, 1864a: 233; 
Gemminger and de Harold, 1868: 368 (syn¬ 
onymy). 

Sericoda monticola Casey, 1920: 94; Lindroth, 
1966: 569 (synonymy). 

Sericoda colonica Casey, 1920: 94; Lindroth, 1966: 
569 (synonymy). 
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Fig. 240. Distributional range of (•) Sericoda bembidioides and (★) S. montana . 


Diagnosis: Easily diagnosed by the pice- composed of swirling transverse meshes (figs. 
ous body, wrinkled frons and pronotum (fig. 112, 113). 

13 5), and mottled elytra with altemating fields Descriptioni Frons moderately broad, eyes 

of iridescent and granulate microsculpture convex, ocular ratio 1.70; frons and clypeus 
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with extensive rugose wrinkles; submentum 
with inner and outer setae (fig. 30). Pronotal 
lateral margins sinuate before obtuse-round- 
ed hind angles (fig. 135); laterobasal depres- 
sions deep basally, rugosely wrinkled; disc 
with undulating transverse wrinkles; median 
longitudinal impression well impressed 
throughout length; anterior transverse im¬ 
pression well developed, deep medially; dis- 
cal impressions distinet, deep, round to ob- 
long. Elytra characteristically mottled, 4-6 
dorsal elytral setae set in granulate, conspic- 
uous foveae, with black iridescent patehes 
intermingling with granulate patehes over re- 
mainder of elytra. Elytral striae shallow, in- 
terrupted by granulate microsculpture; elytral 
intervals irregularly, slightly convex; lateral 
margins slightly expanded at apical %; sub- 
apical sinuation strong; each elytron apex 
tightly rounded, not meeting at suture. Scu- 
tellar seta absent; 12-13 lateral elytral setae. 
Metepistemum elongate; flight wings full (fig. 
43). Profemur lacking anteroventral setae (fig. 
54), with 2-4 posteroventral setae (fig. 60). 
Mesocoxa with 1 ridge seta; mesofemur with 
2 anteroventral setae (fig. 73). Mesotibia of 
male with tuberculate intemal ridge. Meta- 
femur with 2 anteroventral setae (fig. 81). 
Basal metatarsomere with shallow, broad 
outer and faint inner dorsal sulci (fig. 102), 
median area convex. Fourth metatarsomere 
with inner subapical seta present, outer seta 
absent (fig. 91). 

Head with strong isodiametric microsculp¬ 
ture between the strong rugose wrinkles; shiny 
mirrorlike crest lacking microsculpture at 
center of frons; neck with uniform, strong 
isodiametric microsculpture. Pronotum with 
very fine isodiametric wrinkles in depressed 
areas of strong transverse wrinkles; lateral re- 
flections of laterobasal depressions with 
transverse mesh microsculpture. Elytral mi¬ 
crosculpture transverse where appearing 
granulate (fig. 112), concentrically surround- 
ing dorsal foveae (fig. 113); where appearing 
shiny iridescent, microsculpture more iso¬ 
diametric, each sculpticell raised. Venter with 
evident, sparse pelage of short microsetae. 
Body charcoal black; pro- and mesocoxae and 
trochanters paler, rufo-piceous. 

Standardized body length varies geograph- 
ically (see Infraspecific Variation section be- 
low), overall range 5.5-7.7 mm (fig. 118). 


Male Genitalia: Parameres with 1-4 api¬ 
cal setae (table 3; fig. 213). Aedeagal median 
lobe evenly curved, apex acuminate (figs. 213, 
214). Aedeagal intemal sac with evident de¬ 
cumbent microtrichia, scarcely contrasting 
with rufo-brunneous median lobe in unev- 
erted specimens. 

Female Reproductive Tract: Penulti- 
mate gonocoxite with apical fringe of 2-5 se¬ 
tae (figs. 234, 247). Apical gonocoxite broad- 
ly rounded apically, scoop shaped; 2-3 lateral 
and 1 dorsal ensiform setae (figs. 235, 247); 
apical gonocoxal depression with 2 nemati- 
form setae subequal to slightly shorter in 
length than apical gonocoxite, and 3 furrow 
pegs (fig. 236). Spermatheca with elongate 
apical filament, > 5 x length basal reservoir. 

Infraspecific Variation: Sericoda bem - 
bidioides exhibits geographic variation in 
body size, with beetles from more northem 
populations larger (fig. 241). For females, the 
Student-Newman-Keuls multiple range test 
(Pimentel and Smith, 1986a) groups the 3 
northem and 5 southem population samples 
into 2 different homogeneous subsets, with 
the Arizona/New Mexico sample comprising 
a third group. For males, the 4 northem sam¬ 
ples, and Michoacan to Panama samples 
comprise 2 nonoverlapping subsets. The 
South American and Veracruz samples com¬ 
prise an overlapping third subset. 

Date-locality data do not support a fun- 
damental difference in life history across the 
species range. Alaskan and Albertan speci¬ 
mens were collected May to October; Ari- 
zonan specimens from June to August plus 
December; Mexican specimens from June to 
August plus January. Platynines mature dur- 
ing one season, so far as is known. Therefore, 
a longer larval period due to a longer period 
of long-day conditions during a single year is 
suggested as the means by which larger adult 
size is attained in more northerly popula¬ 
tions. Wet-dry season altemations might be 
expected to have relatively little effect on 
tropical populations, as these beetles reside 
in alpine and forested habitats of 2200-4000 
m elevation, these areas being of more eq- 
uable climate than lower elevations. 

Types: Holotype female (BMNH) of bem - 
bidioides Kirby examined (Lindroth, 1953), 
labeled “N. Am.; Sericoda bembidioides Kir¬ 
by; holotype female, Sericoda bembidioides 
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Fig. 241. Geographic variation in elytral length for female and male Sericoda bembidioides (sample 
size indicated above mean, box = Standard error, capped line = range). 
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by Erwin ’76”; type locality Edmonton, AT 
(Lindroth, 1966). Of decempunctatus Reiche, 
type series (MNHP); Bogota, Colombia (not 
examined). Of cicatricosa Motschulsky, 3 
syntypes (MSUM) (Keleinikova, 1976); 
Kwikpak, Yukon River delta, Alaska (Lin¬ 
droth, 1966). Of monticola Casey, lectotype 
female examined (Lindroth, 1975); Colora- 
do. Of colonica Casey, lectotype female ex¬ 
amined (Lindroth, 1975); Chihuahua, Mex- 
ico. 

Distributional Range: Occurring from 
north of the Arctic Circle to south of the 
Equator, across the westem portions of Arctic 
America, and south along the Rocky, Trans¬ 
verse Volcanic, Central American and An- 
dean cordilleras (fig. 240). 

Habitat: Lindroth (1966) recorded adults 
on bumed forest ground at Pine Pass, BC, 
and at Anchorage, AK, with S. quadripunc- 
tata. In Veracruz, on Cofre de Perote at 3200 
m elevation, they were extremely common 
in fallow potato fields, and under rocks and 
needles under fir trees. In Puebla, on the east 
slope of Popocatepetl at 3125 m elevation, 
they were found under bumed logs on damp 
clay soil with a Trechus sp. Habitat elevations 
range from 2000-4000 m in the Transvol- 
canic Sierra, Mexico, 2100-4300 m in Chia- 
pas and Guatemala, 2800-3300 m in Costa 
Rica, and 2300-3700 m in Ecuador. Farther 
north in the contiguous United States, hab- 
itats range from 1500-3000 m elevation. 

Material Examined: Arctic America. - 
(BMNH,1). CANADA. - Alberta: Crow’s 
Nest Pass, Rocky Mtns. (CNC,1); Edmonton 
(BMNH, 1; CAS,2; CNC,5; CUIC,1; MCZ,4; 
NMNH,4; UASM,7); Laggan (AMNH,1); 
Luscar (CAS,1); Medicine Hat (UASM,1); 
Purple Springs (UASM, 1). British Columbia: 
(CNC, 1; MCZ,1); Creston (CAS,1; CNC,1; 
ORSU, 1), 2000 ft, on Pseudotsuga 

(UMMZ,1), 2000 ft, on Thuja plicata 
(UMMZ,3); Fernie (CAS,1); Pike Mt. 
(CAS,1); Pine Pass (CNC,1; MZEL,1); Re- 
velstoke, 60 mi N (CNC, 1); Saanich (CNC, 1); 
Salmon Arm (CAS,1; CNC,1; CUIC,1; 
UASM,1), flight (MZEL.l), in plowed field 
(BMNH, 1; MCZ, 1); Terrace (MCZ,3; 
UASM,2; UMMZ,1); Trinity Vy. (CAS,1); 
Vancouver Is., Forbidden Plateau, 6000 ft 
(MCZ,1); Vemon (NMNH,1); mts. between 
Hope and Okanagan (MCZ,4); Lk. Trem- 


bleur, 2300 ft (BMNH,1). Manitoba: H.B. 
(=Hudson Bay?) (CMNH,5); Winnipeg 
(CNC,2). Northwest Territories: Ft. Mc- 
Pherson (CNC,1); Ft. Smith, Mackenzie Riv¬ 
er (CAS,1); Klondike (MCZ,1). Yukon Ter- 
ritory: Carmacks, mi 8 (CNC,1); Yukon 
Crossing (ORSU,2). U.S.A. - Alaska: An¬ 
chorage (MCZ,2; MZEL,2; UASM,3); Kenai 
(ZMUH,2); Mt. McKinley District, Savage 
R. (CAS,1). Arizona: (MCZ,1). Cochise Co.: 
Chiricahua Mts., Rustler Park, 2560 m, un¬ 
der pine bark (AMNH,1). Graham Co.: Pin- 
aleno Mts., 4 mi NW Columbine, 8800 ft 
(CNC,1); Pinaleno Mts., Riggs Flat, 8500 ft 
(CNC, 1). Pima Co.: Mt. Lemmon, Bear Wal- 
low (CUIC,1); Santa Catalina Mtns., Sol- 
dier’s Camp, 7705 ft (MCZ,2). Colorado: 
(CMNH,3). Ciear Creek Co.: Silver Plume, 
10,000 ft (NMNH,1). Summit Co.: Breck- 
enridge (CMNH,2). Idaho: Benewah Co.: 5 
mi N Tensed (BEMI,1)- Bonneville Co.: Ida¬ 
ho Falis (CMNH,1). Kootenai Co.: Coeur 
d’Alene, L. Guard Mtn., 6000 ft, insect 
trap/flight (NMNH,1). Latah Co.: Juliaetta 
(CMNH,1); Moscow (NMNH, 1; BEMI,2), 
Cedar Mtn., 4000 ft (ORSU,l); Moscow 
Mtns. (JECW,2; NMNH,1; ORSU,l; 
BEMI,2), White Cross Ck. (JECW,1); Troy 
(NMNH,1). Kansas: (bounded on the west 
by “the main mass of the Rocky mountains 
[Leconte, 1859: iii]) (MCZ,1). Montana: Ad- 
ams (UMMZ,1). Flathead Co.: Columbia 
Falis (NMNH,1). New Mexico: (CMNH,5; 
MCZ,3; UKSM,1). San Miguel Co.: Las Ve- 
gas (CMNH,2); nr. Hot Springs, 7000 ft 
(UKSM,1). Oregon: (MCZ,1). Hood River 
Co.: Hood River (NMNH,1). Washington: 
(CAS, 1). Challam Co.: Sequim (MCZ, 1). King 
Co.: Seattle (AMNH,2; JECW,1; ORSU,8; 
UNH,1). Kittitas Co.: Easton (BPBM,2; 
CAS,1; NMNH, 1). Pierce Co.: Tacoma 
(MCZ,1; NMNH,1). Spokane Co.: Spokane 
(MCZ,1), 5000-5800 ft (ORSU,l). Walla 
Walla Co.: Walla Walla (MCZ,1; ORSU,l). 
Whitman Co.: Palouse (ORSU,2); Pullman 
(AMNH,2; JECW,7; NMNH,3; ORSU,l; 
UMMZ,1). Yakima Co.: Yakima (JECW,1; 
NMNH,1). Washington Territory: 
(CMNH,2). MEXICO. - Chiapas: San Cris- 
tobal, 5 mi W, beating oak (UASM, 1); Union 
Juarez, NE slope Volcan Tacana, ridges with 
zacatone, some Pinus, 2800-3000 m, under 
stones, logs (UASM,6); Volcan Tacana, 11,000 
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fit, dry pine-alder pasture (UASM,9), 11,500- 
12,000 ft, pine forest (UASM,1), 9000 ft, za- 
catone barranca forest (UASM,1); Volcan 
Tzontihuitz (UVM,4), NE San Cristobal, mi- 
croondas, 2840 m, oak cloud forest 
(UASM,1), nr. San Cristobal, 9200 ft 
(UASM,2). Distrito Federal: 43 km S Mex- 
ico, Rte. 3, 9480 ft, pine and grassland 
(MCZ,2); Rte. 95, km 48 (UASM,1). Guana- 
juato: Rincon de Tamayo (MCZ,1). Hidalgo: 
Jacala (BMNH, 1); San Miguel (MCZ,1). 
Mexico: Popocatepetl, 10,400-12,800 ft 
(UASM,6); Tepetlixpa, 10.5 km S Ameca- 
meca, Rte. 115, 2,200 m, pine-oak hillside 
(CUIC,1); Tlamacas, Ixta-Popo Nat. Pk., 
12,000 ft (UASM,4). Michoacan: Altami- 
rano, 3 km NE Contepec (CMNH,2); An- 
gahuan, 1.1 mi E, 7300 ft, comfield/lava flow 
(UASM, 15); Cerro Tancitaro, S slope, 8100- 
11,100 ft (UASM, 1); Corupo, 2 mi S 
(UMMZ,3); San Juan Parangaricutiro 
(UMMZ,7); San Juan Parangaricutiro to Zor- 
isto (UMMZ,8). Morelos: Ocotepec 
(UASM,1). Oaxaca: Cerro Yucuyacua E 
Nundaco, 10,300-10,900 ft (UASM,2). 
Puebla: Pico de Orizaba, Sierra Negra, 9000- 
11,000 ft, oak-pine and fir (UMMZ,1); Po¬ 
pocatepetl E slope, 29.3 km E Amecameca, 
2800 m, 23-VIII-1987 (CUIC,4); Tezuitlan, 
6 mi W (CNC,2); Tlachichuca, 7.6 km E, 
2700 m, pine-oak and grasses (CUIC,2). 
Tlaxcala: Malinche Nat. Pk., Matlacueyetl, 
3400 m (UASM,1); Malinche Nat. Pk., Ma¬ 
tlacueyetl SW Huamantla, 3600-4000 m, 
above tree line (UASM,5). Veracruz: Ciudad 
Mendoza, 13.2 mi W, Rte. 150D, 6600 ft 
(UASM,2); Cofre de Perote, 8.5 km E Perote, 
2900 m (CUIC,4), 15 km E Perote, 3200 m 
(CUIC,85); Jalapa (ANSP,5; BMNH, 12; 
MCZ,11; NMNH,11); La Paisano, 9.8 km S 
Las Vigas, 2800 m (CUIC,3); Las Vigas (23 
km NW Jalapa, 8000 ft) (BMNH,1), 10 mi 
S, 10,000 ft, pine forest, 20-VII-1973 
(MCZ,2); Volcan de Orizaba (mislabeled 
”Vol. de Orizaba, Jacale“) (BMNH, 1). GUA- 
TEMALA. - Alta Verapaz: Senahu, AVP 
(NMNH.1). EI Quiche: Quiche Mts. (prob. 
nr. Santa Cruz dei Quiche, 7000-9000 ft) 
(BMNH,2). Guatemala: Guatemala City, mile 
173 W Pan Am. Hwy. (NMNH.5). Huehue- 
tenango: Cuchumatanes, Burra, 3000 m 
(NHMB, 10; CMNH,5); Santa Eudalia, 9.3 km 
NW, Rte. 9 N, 2790 m, under stones 


(UASM,9). Quezaltenango: Ostuncalco (=San 
Juan Ostuncalco, 10 km NW Quezaltenango, 
7500 ft) (BMNH,8; NMNH,2). San Marcos: 
San Marcos, 11.5 km NW, 3000 m 
(NMNH,15), 25 km NW, 3052 m 

(NMNH, 113); Volcan Tacana, SE slope nr. 
Rancho San Antonio, 9000 ft (UASM,2); 
Volcan Tajumulco, 11,000 ft, under stones 
(UASM,5), 12,000 ft, under logs (UASM,4), 
north slope, 3700 m, running on litter 
(NMNH,21). Solola: Solola, 27 mi W 
(NMNH,41). Totonicapan: Totonicapam 
(=Totonicapan, 20 km NW Lago de Atitlan, 
8500-10,000 ft) (BMNH,6); Rte. 1, km 154, 
3155 m (UMMZ, 1); Los Encuen- 
tros/Totonicapan Hwy, km 147, 9330 ft 
(UMMZ.l). Zacatepequez: Volcan Acaten- 
ango (18 km SW Antigua, summit 12,992 ft), 
10,000-14,000 ft (BMNH,3); Volcan de Agua, 
summit (11 km S Antigua, 12,400 ft) 
(BMNH,5). EL SALVADOR. - Cerro Verde 
summit (NMNH,1); Monte Cristo, 23 km N 
Metapan (UASM,3). COSTA RICA. - 
(NMNH,1). Cartago: Cerro de la Muerte 
summit (UASM,1); Cerro de la Muerte, Rte. 
2, nr. summit, 3255 m (NMNH,1); Irazu, 26 
km NE San Jose, 8 km E Volcan de Irazu 
(NMNH,1), 9330 ft (AMNH.l); Irazu crater, 
10,850 ft (AMNH,4; ANSP,1). PANAMA. - 
Chiriqui: Cerro Punta trail to Boquette, 7000- 
8000 ft (NMNH,2); Volcan Cerro Punta, 
6000-8000 ft (NMNH,5); Volcan de Chiriqui 
(16 km E Costa Rica), 4000-6000 ft 
(AMNH,3; BMNH,1). COLOMBIA. - 
(BMNH,2); Paramo Chisaca, 3000 ft 
(NMNH,2). Cauca: Parque Nac. Puraoe, 
Term. de Pilimbala, 3400 m (CBOC,2). Cun- 
dinamarca: Bogota (NHMB,2). Santander dei 
Norte: Cerro Oroque (UCVM,3). VENE- 
ZUELA. - Distrito Federal: Parque Nac. 
Avila, Pico Oriental, 2600 m (CBOC,3). 
Merida: Culata (UCVM,2); Lago de Muca- 
baji, 3540 m (CBOC,l); Laguna Negra 
(UCVM,1); Mucuchies (UCVM,1), on So¬ 
lanum tuberosum (NMNH,1); Rio Albergas, 
12,500 ft (BMNH,1); Teleferico, 3500 m 
(UCVM,5); Timotes, Canon el Oquila, 3780 
m (UCVM,1). Valera: Trujillo, Paramo la 
Nariz, 3000 m (UCVM,2). ECUADOR. - 
Carchi: Tulcan, Rivet (MNHP,2). Cotopaxi: 
Latacunga to Pilalo, 3700 m (MCZ,1). El 
Oro/Loja: Guanazan Pass, 6 km ESE, 3040 
m, grassland (CMNH,2). Imbabura: Otovalo 
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Fig. 242. Sericoda montana , new species, holotype female. 


(NMNH,7). Pichincha: Cayambe, W, 2300 
m (MCZ,1). Tungarahua: Bafios, 2600 m 
(AMNH,1). 

Sericoda montana, new species 
(figs. 61, 74, 240, 242, 249) 

Diagnosis: Pronotal lateral margins most 
distinctly sinuate before hind angles of all 
Sericoda (fig. 242); head and pronotum pi- 


ceous, elytra brunneous; 4 dorsal elytral setae 
in foveae as wide as either adjoining interval; 
mesocoxa with 1 large ridge seta plus 2 small- 
er ridge setae (fig. 74). 

Description: Frons broad, eyes convex, 
ocular ratio 1.63. Submentum with inner and 
outer setae. Pronotal lateral margins distinct¬ 
ly sinuate before well-developed hind angles 
(fig. 242); laterobasal depressions broad, with 
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Figs. 243, 244. Female reproductive tract and ovipositors, ventral view, scale bar = 0.50 mm. 243. 
Sericoda quadripunctata. 244. S. lissoptera. 


rugose wrinkles; base with rugose wrinkles 
laterally, smooth medially; median longitu- 
dinal impression fine throughout, traversed 
by very fine wrinkles; discal impressions dis¬ 
tinet, well developed, oblong. Elytra with 
margins slightly expanded at apical %, sub- 
apical sinuation very faint, elytral apices 
rounded, meeting at suture nearly to apex of 
elytra. Elytral striae continuous, slightly wa- 
vering due to microsculpture; elytral inter- 
vals evenly, moderately convex. Basal scu- 
tellar seta unilaterally absent (unique 
specimen); 4 dorsal elytral setae set in evident 
foveae as wide as adjoining interval; 13-15 
lateral elytral setae. Metepistemum elongate; 
flight wings full. Profemur with a single larger 
anteroventral seta plus several smaller pelage 
microsetae, and 3 posteroventral setae (fig. 
61). Mesocoxa with 1 large ridge seta plus 2 
shorter ridge setae (fig. 74); mesocoxa with 2 


anteroventral setae. Metafemur with 2 an- 
teroventral setae. Basal metatarsomere with 
broad and deep inner and outer dorsal sulci, 
median area a broad keel. Fourth metatar¬ 
somere with inner and outer subapical setae. 

Head with evident isodiametric micro¬ 
sculpture across frons. Pronotum with trans¬ 
verse mesh microsculpture on disc, little in- 
terrupted by transverse wrinkles; base and 
laterobasal depressions with isodiametric 
microsculpture. Elytra with irregular trans¬ 
verse mesh microsculpture. Body venter and 
legs with sparse pelage of long microsetae, 
short microsetae also evident on dorsum of 
head. Head and pronotum piceous; elytra ir- 
idescent brunneous; body venter pale brun- 
neous; trochanters palest, rufo-testaceous. 

Standardized body length 6.3 mm. 

Female Reproductive Tract: Penulti- 
mate gonocoxite with apical fringe of 6 setae 
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Figs. 245-247. Female reproductive tract and ovipositors, ventral view, scale bar = 0.50 mm. 245. 
Sericoda bogemannii. 246. S. obsoleta . 247. S. bembidioides. 


(fig. 249). Apical gonocoxite broadly rounded 
apically; scoop shaped; 2 lateral and 1 dorsal 
ensiform setae; apical gonocoxal depression 
with 2 nematiform setae subequal in length 
to apical gonocoxite. Spermatheca with api¬ 
cal filament at least subequal in length to bas- 
al reservoir. 

Type: Holotype female (MCZ): Cuba, Si- 
erra Maestra, 18-V-1948, elev. 3500-4000', 
J. Ferras; Agonum sp., det. Darlington, '50; 
Holotype female, Sericoda montana Liebherr 
1990. 

Etymology: The epithet montana means 
belonging to the mountain. 

Distributional Range: The unique type 
specimen is from the highest mountains on 
Cuba, the Sierra Maestra range of Oriente 
Province (fig. 240). 


ELLIPTOLEUS BATES 

Elliptoleus Bates, 1882: 97 (type species Ancho- 
menus vixstriatus Bates from Mexico designat- 
ed by Casey [1920: 5]). 


Diagnosis: Sharing the derived state of se¬ 
tose male parameres with Sericoda , but ex- 
hibiting the symplesiomorphic trisetose me- 
tacoxa (fig. 83). Monophyly supported by the 
following synapomorphies: pronotum with 
convex lateral margins, hind angles rounded 
and obsolete (figs. 136-144); elytral humeri 
weak, humeral angle obtusely angulate to 
rounded (figs. 146-152), elytra oviform (fig. 
268); flight wings polymorphic ( E . acutes- 
culptus; figs. 44-46) or reduced to vestigial 
flaps (fig. 47). 

Description: Head capsule piceous to 
brunneous. Eyes flat, little projecting from 
sides of head. Antennae slender, outer anten- 
nomeres not markedly broader than basal 3 
segments, ali segments concolorous. Mentum 
with variable unidentate tooth, ranging from 
weak and obtuse (E. whiteheadi) to strong 
and acute ( E . crepericornis). Submentum ei- 
ther with full complement of inner and outer 
setae (fig. 31), outer setae unilaterally or bi- 
laterally absent (fig. 32), or outer setae con- 
sistently absent (fig. 33). Labrum with 14-17 
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Figs. 248, 249. Female reproductive tract and ovipositors, ventral view, scale bar = 0.50 mm. 248. 
Sericoda ceyIonica. 249. S. montana. 


setae each side on epipharyngeal surface (fig. 
20). Mandibles moderately stout (figs. 21, 22). 
Maxillae with well-developed lacinial setal 
brush, with stouter setae along mesal margin 
(figs. 23, 24). Labrum with apically free par- 
aglossae, penultimate palpomere bisetose, and 
apical palpomere with sparse microsetae (fig. 
25). 

Pronotum with convex lateral margins, 
hind angles obsolete, rounded (figs. 136-144). 
Laterobasal depressions smooth, very shal- 
low, evident only as depressed areas inside 
laterobasal marginal reflections. Basal mar- 
ginal bead variable, obsolete to faintly trace- 
able medially. Median longitudinal impres- 
sion fine, deeper near base. Anterior 
transverse impressions obsolete (fig. 140) to 
weakly developed (fig. 145). Prostemal pro- 
jection slightly flattened to rounded postero- 
ventrally, apically unmargined. 

Elytral humeri weak, elytra oviform (fig. 
268). Basal elytral groove obtusely angulate 


(figs. 146-148) to rounded (figs. 149-152) at 
humeri. Lateral marginal reflection slightly 
wider in median % of elytral length, narrow 
at humeri and near subapical sinuation. Sub- 
apical sinuation weakly developed, elytral 
apex rounded. Basal scutellar seta present or 
unilaterally absent (E. corvus). Three to 5 
dorsal elytral setae, except for E. zapoteco- 
rum with 0, 2, 3 or 4 dorsal elytral setae per 
elytron. Fourteen to 16 lateral elytral setae in 
eighth stria. Apical and subapical seta present 
in apex of seventh stria. Elytral striae vari¬ 
able, smooth and continuous with intervals 
regular and slightly convex (E. acutesculptus 
and E. olisthopoides) to evanescent with in¬ 
tervals flat {E. corvus). 

Metepistemum with lateral edge 1.5 x 
as long as width of anterior margin in 
flight-wing polymorphic E. acutesculptus. 
Metepistemal lateral and anterior margins 
subequal in other brachypterous species. 
Macropterous E. acutesculptus with com- 
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pletely veined wings (fig. 44). Totally bra- 
chypterous species with flight wings reduced 
to very small flaps (fig. 47). 

Prothoracic femur lacking anteroventral 
setae, and with 2-4 posteroventral setae (figs. 
62, 63). Mesocoxa with a single ridge seta 
(fig. 75). Mesofemur with 2-4 anteroventral 
setae. Metacoxa trisetose, inner seta present 
(fig. 83). Metafemur with 2-3 anteroventral 
setae (fig. 83), except for E . whiteheadi with 
0, 1 or 2 quite short setae. Apex of metafe- 
moral leading edge with 1-10 short setae. 
Basal metatarsomere smooth medially, with 
weakly developed inner and outer dorsal sul¬ 
ci. Fourth metatarsomere with inner and out¬ 
er subapical setae (figs. 94, 95, 97), or with 
inner and/or outer setae variably present (e.g., 
E . curtulus and E. crepericornis ; figs. 96, 98) 
or with inner and outer setae consistently ab- 
sent (E. whiteheadi and E. zapotecorum). 
Ungues with 4-8 well-developed ventral se¬ 
tae. 

Head and pronotum with reduced isodia- 
metric microsculpture, the surface shiny, ex¬ 
cept for E. tequilae with granulate isodia- 
metric microsculpture. Elytral microsculpture 
varying from shinglelike longitudinal mesh 
{E. tequilae ; figs. 116, 117), to a reduced iso- 
diametric mesh, the surface shiny ( E . corvus), 
to a reduced transverse mesh, the surface 
shiny and slightly opalescent (E. crepericor¬ 
nis ). Upper and under body surface shiny, 
without apparent microsetae, though apical 
abdominal stemites may have visible micro¬ 
setae under high magnification (x 125). Body 
brunneous (E. luteipes) to rufo-piceous. An¬ 
tennae, mouthparts, tibiae and tarsi, and 
pronotal and elytral margins concolorous with 
body (E. corvus), or paler than body. 

Apical margin of sixth visible abdominal 
sternite bearing 2 setae each side in females, 
1 seta each side in males. 

Standardized body length ranges from 5.8- 
9.1 mm (fig. 118). 

Male Genitalia: Male parameres apically 
setose (figs. 250-261). Left or dorsal para- 
mere with 1-5 setae, right or ventral para- 
mere with 1-6 setae (table 3). Left paramere 
broad medially, pointed apically. Right par¬ 
amere narrow throughout, variously rounded 
apically. Aedeagal median lobe evenly curved 
to straight apically, lobe apex blunt to acute. 
Aedeagal intemal sac with very fine to heavi¬ 
er spiculate microtrichia. 


Female Reproductive Tract: Penulti- 
mate gonocoxite with apical fringe of 7-11 
setae (figs. 279-286, 288, 289). Apical gono¬ 
coxite lanceolate bearing 1-4 lateral ensiform 
setae (figs. 262, 265, 270, 273, 279-286, 288, 
289), and 1 dorsal ensiform seta (figs. 263, 
266, 271, 274, 277). Apical gonocoxal de- 
pression with 2 nematiform setae and 4-6 
furrow pegs (figs. 264, 267, 272, 275, 278). 
Spermatheca with moderately elongate to very 
long apical filament (figs. 279-286,288,289). 

Elliptoleus acutesculptus Bates 
(figs. 31, 44-46, 94, 104, 116, 

136, 250, 262-264, 269, 279) 

Elliptoleus acutesculptus Bates, 1882: 98. 

Diagnosis: The largest species of Ellipto¬ 
leus, standardized body length 7.5-9.1 mm 
(fig. 118); elytra with well-developed, gran¬ 
ulate, longitudinal mesh microsculpture (fig. 
116); 3-5 unilaterally, rarely 6, dorsal elytral 
setae; elytral intervals quite flat on disc. 

Description: Head slender, eyes moder¬ 
ately convex, ocular ratio 1.70-1.75. Sub- 
mentum with inner and outer setae. Pronotal 
lateral margins evenly convex from front an- 
gles to base (fig. 136); laterobasal depressions 
broad, lateral depression nearly as wide to 
front seta, then narrowing to front angles; 
front angles evident, broadly rounded. Elytra 
elongate with lateral margins subparallel at 
middle. Elytra striae well defined, smooth, 
continuous; elytral intervals flat medially, 
slightly convex in outer intervals. Three to 5, 
unilaterally rarely 6, dorsal elytral setae; 14- 
16 lateral elytral setae. Metepistemum mod¬ 
erately elongate with lateral margin 1.5 x 
length of anterior margin; flight wings poly- 
morphic, rarely fully developed (fig. 44), usu- 
ally a micropterous flap retaining venational 
rudiments (figs. 45,46; see Infraspecific Vari- 
ation section below). Profemur with 3 pos¬ 
teroventral setae. Mesofemur with 2-3 an¬ 
teroventral setae. Metafemur with 2 
anteroventral setae. Basal metatarsomere with 
broad, deep outer and narrow, shallow inner 
dorsal sulci (fig. 104). Fourth metatarsomere 
with inner and outer subapical setae. 

Frons with evident isodiametric micro¬ 
sculpture. Pronotal disc with very fine trans¬ 
verse microsculpture, most evident medially 
near base; laterobasal depressions with iso¬ 
diametric microsculpture. Elytral disc with 
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Figs. 250-261. Male aedeagal median lobe with intemal sac everted, dextroventral view, and par- 
ameres disassociated from median lobe, dorsal view. 250. Elliptoleus acutesculptus. 251 .E. olisthopoides. 
252. E. curtulus. 253. E. corvus. 254, 255. E. vixstriatus. 256. E. luteipes. 257. E. zapotecorum. 258. 
E. crepericornis. 259. E. whiteheadi. 260. E. tequilae. 261. E. balli . 


strong, granulate, shinglelike longitudinal 
microsculpture (fig. 116), becoming more 
isodiametric near margins. Body piceous ex- 


cept for slightly paler pronotal and elytral 
lateral margins; antennae pale, rufo-brun- 
neous; legs piceous except for somewhat pal- 
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Figs. 262-267. Female gonocoxae, or ovipositor lobes. 262. Elliptoleus acutesculptus right gonocoxa, 
ventral view (x312). 263. E. acutesculptus left gonocoxa, dorsal view (x332). 264. E. acutesculptus 
gonocoxal depression (x3151). 265. E. olisthopoides right gonocoxa, ventral view (x367). 266. E . 
olisthopoides left gonocoxa, dorsal view (x 360). 267. E. olisthopoides gonocoxal depression (x 7300). 


er, brunneous coxae, trochanters and femoral 
bases. 

Male Genitalia: Male parameres with 3- 
6 apical setae (table 3; fig. 250). Aedeagal 
median lobe straight in apical half, apex 
bluntly acuminate. Aedeagal intemal sac with 
very fine microtrichia apically. 


Female Reproductive Tract: Penulti- 
mate gonocoxite with apical fringe of 9 setae 
(fig. 279). Apical gonocoxite with 2-3 lateral 
and 1 dorsal ensiform setae (figs. 262, 263, 
279); apical gonocoxal depression with 4 fur- 
row pegs (fig. 264). 

Infraspecific Variation: Flight wing 
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TABLE6 

Flight-Wing Configuration in Population Samples of Elliptoleus acutesculptus 
See date-locality data for complete sample information. 


Locality 

n 

Number 

macropterous 

Number 

vestigially 

winged 

% 

macropterous 

TX: JefF Davis Co. 

1 

1 

0 

100 

AZ: Navajo Co. 

1 

0 

1 

0 

MEX. Coahuila, Saltillo 

26 

3 

23 

11.5 

MEX. Chihuahua, San Pablo Ballaza 

9 

0 

9 

0 

MEX. San Luis Potosi, Salinas 

3 

0 

3 

0 

MEX. Durango, La Michilia 

1 

0 

1 

0 

MEX. Durango, Palos Colorados 

1 

0 

1 

0 

MEX. Durango, Durango 

7 

0 

7 

0 

MEX. Durango, Otinapa 

9 

0 

9 

0 

MEX. Durango, Refugio 

1 

0 

1 

0 


polymorphism occurs in E. acutesculptus , 
with winged individuals observed in only the 
northeastem portions of the species range (ta- 
ble 6; fig. 269). The metepistemum is of equal 
proportions in macropterous and brachyp- 
terous individuals. Brachypterous individu¬ 
als have rudimentary venation (figs. 45, 46). 

Based on the restriction of winged individ¬ 
uals to peripheral populations in the Sierra 
Madre Oriental, and north of the Rio Grande 
Valley, one may hypothesize stronger selec- 
tion for wing retention in those areas, i.e., 
greater climatic instability and potential for 
extinction of populations. The apparent fix- 
ation of brachyptery in populations from the 
Sierra Madre Occidental and foothills is con¬ 
sistent with those areas supporting more con- 
tinuously stable habitats. Larger samples from 
Arizona will resolve whether populations 
from north of the Cochise filter/barrier low- 
lands in southeastem Arizona have experi- 
enced sufficient habitat instability to main- 
tain macroptery in some fraction of 
individuals. 

Type: Lectotype female (MNHP) hereby 
designated: Refugio, Durango, Hoge; Ellip¬ 
toleus acutesculptus Bates; Lectotype, Ellip¬ 
toleus acutesculptus Bates, J.K. Liebherr 
1984. 

Bates (1882) apparently mistakenly des¬ 
ignated Mexico City as the type locality, as 
no specimens labeled E. acutesculptus bear 
that locality. There are specimens of E. cur- 
tulus directly under specimens of E. acutes¬ 
culptus in Bates’ schmitt box that are labeled 
“Mexico, Flohr,” the label cited by Bates in 


his description of E. acutesculptus , suggesting 
a mistaken listing of localities during manu- 
script preparation. Therefore, Otinapa, Du¬ 
rango, is designated the type locality. 

Distributional Range: Southern Sierra 
Nevada Occidental, eastem foothills, and 
northem Sierra Madre Oriental north to west 
Texas and Arizona (fig. 269). 

Habitat: Both this species and E. olistho- 
poides are found in open pine-grassland sa- 
vannah habitats. E. acutesculptus was found 
under rocks in the shade of pine trees in an 
open forest SE of Saltillo, Coahuila. Habitat 
elevations range from 1400-2500 m. 

Material Examined: MEXICO. - Chi- 
huahua: Chihuahua City (4600 ft), Hoge 
(MNHP,1); Pedemales, 4 km E, 2234 m, 18- 
VII-1984, McCleve/Jump (UASM,1); San 
Pablo Balleza, 31 km SE, stop 80-43, 2050 
m, grassland oak-acacia 22-VIII-1980, 
Ball/Fraga/Shpeley (UASM, 10). Coahuila: 
Saltillo (MNHP, 1), Hoge (BMNH,3; 
MNHP,1); Saltillo, 16 km SE Rte. 57, 7300 
ft, 27-V-1981, Doyen/Liebherr (CISC, 10; 
CUIC,14). Durango: Ciudad (=La Ciudad 
148 km W Durango, 8100 ft) (MNHP,2); 
Durango, 30 mi W, 8000 ft, 20-IV-1961, 
Howden/Martin (CNC,7); Otinapa, 7100- 
7200 ft, 21-22-VIII-1966, Ball/Whitehead 
(UASM,9); Palos Colorados, 8000 ft, 5-VIII- 
1947, Cazier (AMNH,1); Refugio, Hoge 
(BMNH,2; MNHP,1); Santa Clara (MCZ,5); 
Trampa las Casas, 12 km E, La Michilia Res. 
Biosfera, 2500 m, 16-VIII-1980, Ball/Fraga/ 
Shpeley (UASM,1). San Luis Potosi: Salinas, 
28.6 mi E Rte. 49, 7500 ft, 25-VIII-1972, 
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Heming/Ball (UASM,3). Zacatecas: Som- 
brerete, 66 km E, 2128 m, 13-VII-1984, 
McCleve/Jump (UASM,2). U.S.A. - Arizo- 
na: Navajo Co., Heber, 22.5 km NE, desert, 
13-VII-1976, Ball/Campbell/Hammond 
(UASM,1). Texas: JefT Davis Co.: Davis 
Mtns., Madera Cyn., 7-8-VII-1959, Ball fam- 
ily (UASM,1). 

Elliptoleus olisthopoides Bates 
(figs. 95, 105, 117, 137, 251, 265-267, 269, 280) 

Elliptoleus olisthopoides Bates, 1891: 252. 

Diagnosis: Elytra with well-developed 
longitudinal microsculpture (fig. 117); body 
smaller than E. acutesculptus, standardized 
length 6.3-7.5 mm (fig. 118); elytral humeri 
rounded to obtusely angulate; submentum 
with inner and outer setae. 

Description: Frons broad, eyes moderate- 
ly flat, ocular ratio 1.50-1.55. Submentum 
with inner and outer setae. Pronotum with 
lateral margins evenly rounded to slightly an- 
gled at hind seta (fig. 137); laterobasal de- 
pressions narrow, evident only basad hind 
setae; lateral depression narrowing to ante¬ 
rior setae, absent anterad to front angles; front 
angles evident, rounded. Elytral lateral mar¬ 
gins evenly convex, rounded, elytra oviform. 
Elytral striae well defined, smooth, continu- 
ous; elytral intervals slightly convex. Three 
to 5 dorsal elytral setae; 14-15 lateral elytral 
setae. Metepistemum quadrate, anterior and 
lateral margins subequal; flight wings reduced 
to vestigial stub. Profemur with 3 postero- 
ventral setae. Mesofemur with 2-4 antero- 
ventral setae. Metafemur with 2 anteroven- 
tral setae. Basal metatarsomere with broad, 
deep inner and outer dorsal sulci, median 
area flat medially (fig. 105). Fourth metatar¬ 
somere with inner and outer subapical setae 
(fig. 95). 

Frons with strong isodiametric micro¬ 
sculpture. Pronotal disc shiny with reduced 
transverse microsculpture in a loosely con- 
nected mesh; laterobasal depressions and 
margins with isodiametric mesh. Elytra with 
well-developed longitudinal microsculpture, 
in general less raised and granulate than that 
ofi?. acutesculptus (figs. 116,117). Body shiny 
piceous, antennae and pronotal and elytral 
margins brunneous; body venter brunneous, 
legs and epipleura paler, rufo-brunneous. 


Male Genitalia: Parameres with 2-4 api- 
cal setae (table 3; fig. 251). Aedeagal median 
lobe bluntly angled apically. Aedeagal inter- 
nal sac with very fine microtrichia apically. 

Female Reproductive Tract: Penulti- 
mate gonocoxite with apical fringe of 9-10 
setae (fig. 280). Apical gonocoxite with 1-2 
lateral and 1 dorsal ensiform setae (figs. 265, 
266, 280); apical gonocoxal depression with 
4 furrow pegs (fig. 267). 

Type: Lectotype male (BMNH) hereby 
designated: Type H.T.; Ciudad Durango, 
Hoge; Tr. Ent. S.L. 1891, Elliptoleus olistho¬ 
poides Bates; Lectotype, Elliptoleus olistho¬ 
poides Bates; J.K. Liebherr 1984. The lec¬ 
totype belongs to a series of 8 specimens. The 
holotype label was no doubt placed on the 
specimen designated as lectotype subsequent 
to Bates’ description. 

Distributional Range: Restricted to the 
westem slopes of the Southern Sierra Madre 
Occidental (fig. 269). The range of this species 
and E. acutesculptus overlap; however, no 
mixed series were contained in the study 
specimens. 

Habitat: Recorded from pine-oak-madro- 
ne forest and meadow, and meadows near a 
pine-oak forest. Habitat elevations range ffom 
2300-2775 m. 

Material Examined: MEXICO. - Duran¬ 
go: Cebollas, 8.3 mi N, 9100 ft, 12-VIII-1966, 
Ball/Whitehead (UASM,3); Chivarria Nue- 
vo, 7 km N, stop 80-19, 2400 m, pine- 
oak-madrone meadow, 9-VIII-1980, Ball/ 
Fraga/Shpeley (UASM,2); Ciudad (=La 
Ciudad 148 km WNW Durango, 8100 ft), 
Hoge (AMNH,1; BMNH,6; MNHP,4; 
NMNH.1); EI Salto, 5-VI-1937, Manuel 
(CAS,8), 8800 ft, 20-III-1953, Creighton 
(MCZ,1), 1.3 mi E Rte. 40, 7500 ft, 11-1- 
1966, Whitehead (UASM,1), 5 mi W, 9000 
ft, 20-IV-1961, Howden/Martin (CNC,3), 
4-V-1961, Howden/Martin (CNC,1), 5 mi SW, 
8100 ft, 20-VII-1960, Scheibner (MSUC,3), 
7 mi W, 25-VI-1964, Howden (CNC,2), 10 
mi W, 3-VI-1964, Howden (CNC,1), 6-VI- 
1964, Howden (CNC,2), 8-VI-1964, How¬ 
den (CNC,2), 12-VI-1964, Howden (CNC,4), 
13-VI-1964, Howden (CNC,2), 14-VI-1964, 
Howden (CNC,3), 26-VI-1964, Howden 
(CNC,1), VI-1964, Howden (CNC,1), 6-VI- 
1964, Lindquist (CNC,1), 10 mi W, 9000 ft, 
21-IV-1961, Howden/Martin (CNC,3), 5-VI- 
1964, Martin (CNC,1), 19-VI-1964, Martin 
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(CNC,1), 11 mi W, 4-VI-1964, Howden 
(CNC,1), 14-VI-1964, Howden (CNC,2), 37 
mi W, 1-VII-1964, Howden (CNC,1), 48 km 
W, 2450 m, 27-IV-1974, Giuliani (CAS,3); 
La Ciudad Rte. 40, 8420 ft, 9-IX-1967, 
Ball/Erwin/Leech (UASM,17), 10 mi E, Rte. 
40, 9200 ft, 9-IX-1967, Ball/Erwin/Leech 
(UASM,2), Borbollones Rd. W, stop 80-14, 
2470 m, pine-oak-madrone, 8-VIII-1980, 
Ball Fraga/Shpeley (UASM,1), stop 80-16, 
2570 m, meadow nr. pine-oak forest, 8-VIII- 
1980, Ball/Fraga/Shpeley (UASM,6); La 
Flor, Arroya Hondo, 7500 ft, 9-10-VIII-1966, 
Ball/Whitehead (UASM,2); Refugio, Hoge 
(BMNH,1). Sinaloa: LaNoria (33.5 km NNE 
Mazatlan), Hoge (BMNH,1). 


Elliptoleus corvus, new species 
(figs. 63, 253, 268, 269) 

Diagnosis: Coal black including append- 
ages; the only all black Elliptoleus (fig. 268). 

Descriptioni Frons moderately broad, eyes 
protruding, ocular ratio 1.70. Submentum 
with inner and outer setae. Pronotum with 
disc flattened medially, anterior transverse 
impression defining hind margins of convex 
anterior callosity; lateral margins evenly con¬ 
vex, hind angles very weak, base narrow (fig. 
268); laterobasal depressions smooth, very 
narrow, hardly wider than lateral depression 
anterad posterior seta. Elytral lateral margins 
broadly convex, elytra suboviform; humeri 
obtusely angled. Elytral striae fine, discontin- 
uous, bridged intermittently by microsculp- 
ture, striae wavering toward elytral apex; ely¬ 
tral intervals flat. Scutellar seta unilaterally 
absent; 3 dorsal elytral setae; 14-15 lateral 
elytral setae. Metepistemum quadrate, an¬ 
terior and lateral margins subequal; flight 
wings vestigial. Profemur with 4 posteroven- 
tral setae (fig. 63). Mesofemur with 3 antero- 
ventral setae. Metafemur with 2 anteroven- 
tral setae. Basal metatarsomere with broad, 
shallow inner and outer dorsal sulci, median 
area broadly rounded. Fourth metatarsomere 
with inner and outer subapical setae. 

Frons shiny, with isodiametric micro- 
sculpture strongest near neck and clypeus, ef- 
faced on disc. Pronotal disc shiny, transverse 
microsculpture largely effaced; laterobasal 
depressions with fine isodiametric mesh. Ely¬ 
tral with well-developed flat isodiametric mi¬ 


crosculpture, each sculpticell flat, shiny. Body 
a uniform shiny black; epipleura and legs 
black with a faint reddish cast. 

Standardized body length 6.3 mm (fig. 118). 

Male Genitalia: Aedeagus infuscated, 
median lobe and parameres smoky brown to 
black. Parameres with 5 apical setae (table 3, 
fig. 253). Median lobe evenly curved, apex 
acuminate. Aedeagal intemal sac with slight- 
ly elongate microtrichia on eudorsal surface 
near apex. 

Type: Holotype male (UASM, deposited 
in NMNH): (MEXICO. - Mexico:) Crc. de 
Tlalmananco (mislabeled D.F., Crc. de Tlal- 
mananco), 25-VI-1965, B. Rotger. 

Etymology: The epithet corvus refers to 
the shiny black color of this beetle, not unlike 
that of the crows and ravens. 

Distributional Range: Known only from 
the type locality at the eastem edge of the 
Chalco basin within view of the volcanoes 
Ixtaccihuatl and Popocatepetl (fig. 269). 


Elliptoleus curtulus Bates 
(figs. 47, 96, 138, 252, 

269, 270-272, 281) 

Elliptoleus curtulus Bates, 1882: 97. 

Diagnosis: Pronotal disc convex, lateral 
margins evenly curved, base broad with broad 
reflections outside laterobasal depressions (fig. 
138); elytral striae faint, intermittently 
bridged by isodiametric microsculpture; 
margins of pronotum and elytra rufo-pice- 
ous, only slightly paler than piceous center 
of dorsum. 

Descriptioni Frons broad, eyes not pro¬ 
truding, ocular ratio 1.45. Submentum with 
inner setae present, outer setae infrequently 
present, usually absent. Pronotal disc convex, 
lateral margins evenly curved except just an¬ 
terad posterior setae where margin may be 
straight; laterobasal depressions smooth, nar- 
rowing at posterior seta to meet marginal de¬ 
pression % of width toward front angles (fig. 
138); front angles rounded, evident. Elytra 
with lateral margins straight for short dis- 
tance basad of middle, otherwise evenly 
rounded, elytra suboviform. Elytral striae 
faint, discontinuous, bridged by microsculp¬ 
ture; elytral intervals slightly convex. Three 
dorsal elytral setae and 14-15 lateral elytral 
setae. 
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Fig. 268. Elliptoleus corvus , new species, holotype male. 


Metepistemum quadrate, lateral and an¬ 
terior margins subequal; flight wings reduced 
to vestigial stub (fig. 47). Profemur with 3 
posteroventral setae. Mesofemur with 2-3 


anteroventral setae. Metafemur with 2 an- 
teroventral setae. Basal metatarsomere with 
broad, moderately deep inner and outer dor- 
sal sulci, median area narrowly convex. 
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Fig. 269. Distributional range of (•) Elliptoleus acutesculptus , (A) E. olisthopoides , (★) E. corvus, 
and <■) E. curtulus. 


Fourth metatarsomere with inner subapical microsculpture, some sculpticell margins ef- 
seta present, outer seta variably present or faced, surface shiny; base and laterobasal 
absent (fig. 96). depressions with fine isodiametric micro- 

Frons with evident isodiametric micros- sculpture. Elytra with flat isodiametric mi- 

culpture. Pronotal disc with transverse mesh crosculpture, each sculpticell shiny; striae 
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Figs. 270-275. Female gonocoxae, or ovipositor lobes. 270. Elliptoleus curtulus right gonocoxa, 
ventral view (x357). 271. E. curtulus left gonocoxa, dorsal view (x415). 272. E. curtulus gonocoxal 
depression (x3296). 273. E. vixstriatus left gonocoxa, ventral view (x424). 274. E . vixstriatus right 
gonocoxa, dorsal view (x442). 275. E. vixstriatus gonocoxal depression (x4363). 


crossed by isodiametric microsculpture, or 
indicated by laterally compressed sculpticells 
where impressed. Head and pronotal and ely- 
tra disc shiny piceous; pronotal and elytral 
margins and sutural intervals slightly paler, 
rufo-piceous. Antennae, epipleura and legs 
brunneous, contrasting with piceous ster- 
nites. 


Standardized body length 6.8-8.1 mm (fig. 
118). 

Male Genitalia: Parameres with 1-4 api- 
cal setae (table 3; fig. 252). Aedeagal median 
lobe curved, apex acuminate. Aedeagal in- 
temal sac with very fine microtrichia. 

Female Reproductive Tract: Penulti- 
mate gonocoxite with apical fringe of 8-9 se- 
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Figs. 276-278. Elliptoleus crepericornis female gonocoxae, or ovipositor lobes. 276. Right gonocoxa, 
ventral view (x315). 277. Left gonocoxa, dorsal view (x405). 278. Gonocoxal depression (x4786). 


tae. Apical gonocoxite with 2-3 lateral and 1 
dorsal ensiform setae (figs. 270, 271, 281); 
apical gonocoxal depression with 5 furrow 
pegs (fig. 272). 

Type: Lectotype male (BMNH) hereby 
designated: Type H.T., Oaxaca, Cumbre de 
Pelado, B.C.A. Coi. 1.1. Elliptoleus curtulus 
Bates; Lectotype, Elliptoleus curtulus Bates, 
J.K. Liebherr 1984. The type series com- 
prises the lectotype and one female paralec- 
totype (with apparent dermestid damage to 
left elytron). 

The type locality “Cumbre de Pelado,” is 
presumably in error, or if taken literally, un- 
interpretable. Selander and Vaurie (1962) in- 
terpreted this locality to be Cerro Pelado. 
Mountains of that name occur in Hidalgo and 
Distrito Federal outside the range of this spe¬ 
cies. The village of La Cumbre is at the sum- 
mit of the grade on the road north from Oa¬ 
xaca to Tuxtepec. This locality is within the 
range of E. curtulus , and is the most logical 
interpretation of the type locality as originally 
given. 

Distributional Range: Found through- 
out northem Oaxaca, from the Sierra de 
Tlaxiaco on the west, to the Sierra de Zem- 
poaltepetl on the east (fig. 269). Not found 
in the Sierra Madre dei Sur, or north of the 
Canon de Tomellin or Rio Valle Nacional. 


Habitat: Found in oak-alder forest at the 
summit of rocky slopes near the intersection 
of Hwys. 125 and 190 in Oaxaca, in open 
forest with extensive rocky fields between the 
trees. Also found in a closed canopy pine- 
oak forest near La Carbonera, Oaxaca, where 
the ground was covered with extensive leaf 
litter and fruiting mushrooms. Near Huitzo, 
Oaxaca, three individuals were taken in a 4 
square meter section of leaf litter, with no 
other individuals found in seemingly similar 
habitat, even though four collecting man- 
hours were spent at the site. Habitat eleva- 
tions range from 2150-3325 m. 

Material Examined: MEXICO. - (=Mex- 
ico City), Flohr (MNHP,1) (probably misla- 
beled). Oaxaca: Cerro Yucuyucua, E Nun- 
daco, 10,300-10,900 ft, 17-VIII-1972, 
Heming/Ball (UASM,4); Cerro Yucuyucua 
summit E Nundaco, 11,175 ft, 17-VIII-1972, 
Heming/Ball (UASM, 12); Cerro Zempoal- 
tepetl, 8,700-10,500 ft, 20-VIII-1972, Hem¬ 
ing/Ball (UASM, 15); Huitzo, 23.6 km N Rte. 
131 (=135), JKL lot 88H20.2, 2210 m, oak 
forest, 20-VIII-1988, Liebherr/Y ager 
(CUIC,3); Ixtlan de Juarez, 14 km N Rte. 
175, pine-oak forest, 21-VII-1975, 
Ball/Frania (UASM, 1); La Carbonera, 6.4 km 
S Rte. 190, JKL lot 88H11.4, 2450 m, pine- 
oak forest, 11 -VIII-1988, Liebherr/Vager 
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Figs. 279-282. Female reproductive tract and ovipositors, ventral view, scale bar = 0.50 mm. 279. 
Elliptoleus acutesculptus. 280. E. olisthopoides. 281. E. curtulus. 282. E. luteipes. 

(CUIC,2), 7.9 km NW Rte. 190, stop 79-29, VIII-1988, Liebherr/Yager (CUIC,1); Nun- 

2250 m, oak-pine forest (dry) litter, 11-VI- daco, S Tlaxiaco, Rte. 125 E, 7100-7500 ft, 
1979, Ashe/Ball/Shpeley (UASM,4); La 16-VIII-1972, Heming/Ball (UASM,1); Oa- 
Cumbre, 2.7 km S Rte. 175, 2510 m, 16- xaca, 13.3 mi N, 7200 ft, oak-pine forest, 12- 
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VIII-1972, Heming/Ball (UASM,3); Ojo de 
Agua Rd., 15.7 km S Rte. 190, stop 79-31, 
2320 m, oak-pine iortst/Alnus nr. stream/in 
litter, 12-VI-1979, Ashe/Ball/Shpeley 
(UASM,8); Parada (=N slope of mtns. W of 
Cerro San Felipe N Oaxaca, 7900 ft), Salle 
(MNHP,1); Valle Nacional, 88.5 mi S, 8000 
ft, 2-V-1966, Ball/Whitehead (UASM,7); 
microondas 0.5 mi E Jct. Rte. 190 & 125, 
8300 ft, oak forest, 23-24-VIII-1972, Hem¬ 
ing/Ball (UASM,8), 2529 m, 31-VII-1974, 
Whitehead/Frania/Ball (UASM,6), stop 79- 
27, 2650 m, oak forest (dry), 10-VI-1979, 
Ashe/Ball/Shpeley (UASM,12); microondas 
4.2 km N Jct. Rte. 190 & 125, JKL lot 
88H10.3, 2900 m, oak/alder forest, 10-VIII- 
1988, Liebherr/Yager (CUIC,3). Mexico: lo- 
cality unknown: Cumbre dei Pelado (un- 
doubtedly neither of the Cumbre dei Pelados 
of Selander and Vaurie [1962]), Salle 
(BMNH,1; MNHP,1). 


Elliptoleus vixstriatus (Bates) 

(figs. 20-25, 62, 75, 83, 

97, 115, 139, 151, 254, 

255, 273-275, 283, 287) 

Anchomenus vixstriatus Bates, 1878b: 594. 
Elliptoleus vixstriatus : Bates, 1882: 97. 

Diagnosis: The most geographically wide- 
spread (fig. 287) and morphologically vari- 
able species of Elliptoleus . Pronotal disc shiny 
piceous, margins narrowly paler, hind angles 
weak, base narrow (fig. 139); elytra iridescent 
piceous, striae weak but continuous, humeri 
weakly angulate (fig. 151); submentum with 
outer setae at least unilaterally on most spec- 
imens; legs and epipleura testaceous, ster- 
nites piceous; fourth metatarsomere with in¬ 
ner and outer subapical setae. 

Description: Frons broad, eyes moderate- 
ly convex, ocular ratio 1.50-1.55. Submen¬ 
tum with inner setae present; outer setae vari- 
able, present, unilaterally present, or absent. 
Pronotal disc flat medially, lateral margins 
evenly curved to weakly rounded hind angles 
and narrow base (fig. 139); laterobasal de- 
pression very narrow, slightly wider than lat¬ 
eral depression anterad basal seta, sometimes 
extending weakly onto median disc; base with 
rugose longitudinal wrinkles; front angles 
variable, weak, broadly rounded to more 
prominent and more tightly rounded. Elytral 


lateral margins evenly rounded, elytra ovi- 
form; humeri weakly angulate to tightly 
rounded (fig. 151). Elytral striae fine but con¬ 
tinuous; elytral intervals slightly convex to 
nearly flat. Three dorsal elytral setae, unilat¬ 
erally 2 or 4 setae; 15 lateral elytral setae. 
Metepistemum quadrate, lateral and anterior 
margins subequal; flight wings vestigial. Pro- 
femur with 3-4 posteroventral setae (fig. 62). 
Mesofemur with 3 anteroventral setae (fig. 
75). Metafemur with 2-3 anteroventral setae 
(fig. 83). Basal metatarsomere with well-de- 
fined inner and outer dorsal sulci, median 
area narrowly convex. Fourth metatarsomere 
with inner and outer subapical setae (fig. 97). 

Head shiny, frons with fine isodiametric 
microsculpture. Pronotum shiny iridescent, 
with microsculpture of fine transverse lines 
that are nearly untraceable, laterobasal de- 
pressions with same faint microsculpture. 
Elytra with flat isodiametric microsculpture 
(fig. 115), each sculpticell shiny; overall sur- 
face slightly iridescent. Head and pronotal 
and elytral disc shiny piceous, pronotal and 
elytral margins paler, brunneous; antennal 
scape testaceous, outer antennomeres testa¬ 
ceous with smoky cast; legs and epipleura 
testaceous, stemites piceous. 

Standardized body length 5.8-6.7 mm (fig. 
118). 

Male Genitalia: Aedeagus pale to dark 
brunneous, smoky cast determining color 
(figs. 254, 255). Parameres with 1-5 apical 
setae (table 3). Aedeagal median lobe some- 
what variable, apex bluntly pointed (fig. 254) 
to more finely acuminate (fig. 255). Aedeagal 
intemal sac with fine microtrichia across sur- 
face. 

Female Reproductive Tract: Penulti- 
mate gonocoxite with apical fringe of 7-12 
setae (table 3; figs. 273, 283). Apical gono¬ 
coxite with 1-2 lateral and 1 dorsal ensiform 
setae (figs. 273, 274, 283); apical gonocoxal 
furrow with 4 furrow pegs (fig. 275). 

Type: Lectotype female (MNHP) hereby 
designated: Mexico, Anchomenus vixstriatus 
Bates; Lectotype (purple border); Lectotype, 
Elliptoleus vixstriatus Bates, det. G.E. Ball 
1972; Lectotype Elliptoleus vixstriatus 
(Bates), J.K. Liebherr 1984. The original de¬ 
scription lists a male and female from “Mex¬ 
ico, near the capital” as the type series. 

Distributional Range: Found through- 
out the Transvolcanic Plateau, from north- 
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Figs. 283-286. Female reproductive tract and ovipositors, ventral view, scale bar = 0.50 mm. 283. 
Elliptoleus vixstriatus. 284. E. zapotecorum. 285. E. whiteheadi. 286. E. crepericornis. 


westem Michoacan to Pico de Orizaba (= 
Citlaltepetl) in Veracruz (fig. 287). 

Habitat: In Tepetlixpa, Mexico state, 
adults were found in leaf litter on dry clay 
soil in pine-oak forest. Adults were also found 


on pumice fields with bunch grasses near 
Juchitepec, Mexico, under the closed canopy 
of a pine-alder forest. Habitats in the Trans- 
volcanic Sierra range from 1675-3050 m el- 
evation. 
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Material Examined: MEXICO. - Distrito 
Federal: (MNHP,4); (7350 fl) Hoge (MCZ,1); 
Koebele (CAS,32); Eslava, 8000 ft, Bowditch 
(MCZ,1); Hwy. 95, km 48, 18-11-1972, C./L. 
0’Brien (UASM,4); La Vente, 16-VI-1932, 
White (MCZ,2). Mexico: Agua Bendita W 
Toluca, 10 km N, 9000 ft, slope-pasture, 
4-VIII-1962, Ball (UASM,1); Amecameca 
(mislabeled “Morelos, Amecameca”), 9600 
ft, Hoge (BMNH,2; MNHP,1; NMNH,1), 
8-VI-1897, Koebele, (CAS,3), VI, Fenyes 
(CAS,1), 5 mi N, 8015 ft, 25-VI-1955, P./C. 
Vaurie (AMNH, 1), 7 km S Rte. 115,12-VIII- 

1962, Ball (UASM,6); Hidalgo Miguel Nat. 
Pk„ 10,200 ft, 29-V-1974,0’Brien/Marshall 
(UASM,5); Juchitepec, 12 road km E, Volcan 
Huehuel, CICITEC-IPN, 2750 m, pine-alder 
forest, 25-VIII-1987, Liebherr/Millman 
(CUIC,3); La Hortaliza, 27 mi W, 23-VII- 

1963, Ackerman/Whitehead (UASM,1); La 
Marquesa, 1 mi W, 8-XII-1948, Ross 
(CAS,9); Lerma, 4 km E Rte. 15, 9000 ft, 
2-VIII-1962, Ball (UASM,1); MaUnalco; 19- 
XI-1980, Barrera (CAS,3); Parada de Salazar, 
under stones, 17-11-1972,0’Brien (UASM, 1); 
Popocatepetl, W slope, 10,000 ft, 19-V-1959, 
Evans (CUIC, 1); Rio Frio, 5 mi W Rte. 190D, 
10,000 ft, 27-V-1966, Ball/Whitehead 
(UASM,2); Salazar (28 km E Toluca, 10,000 


ft), Hoge (BMNH,5; MNHP,2); Salazar, 
Marquesas, 10,000 ft, 27-X-1967, WoodrufF 
(CAS,1); Tenancingo, 7 mi N, Rte. 55, 7900 
ft, 6-VIII-1965, Ball/Whitehead (UASM,2); 
Tepetlixpa, 10.5 km S Amecameca Rte. 115, 
2200 m, nightstalking, 25-VIII-1987, Lieb¬ 
herr/Millman (CUIC,1); Tepetlixpa, 2200 
m, pine-oak hillside, 24-VIII-1987, Lieb¬ 
herr/Millman (CUIC, 11); Texcoco, 7000 ft, 

20- VIII-1954, Howden (CNC,1); Tlalman- 
alco, 3 km S, Cone Chiconquiac, 2350-2500 
m, pine-oak forest, 25-VIII-1987, Lieb¬ 
herr/Millman (CUIC,2), 2550 m, oak-pine, 

21- VIII-1988, Liebherr/Yager (CUIC,1); 
Toluca, 24-VI-1987, Koebele (CAS,1), 15.5 
km E, 9500 ft, 6-VII-1961, (UKSM,2). 
Michoacan: Angahuan, 1.1 mi E, 7300 ft, 
comfield/lava flow, 14-VIII-1967, Ball/Er- 
win/Leech (UASM, 12), 1.1 mi E, nr. Para- 
cutin, 7500 ft, 13-VIII-1967, Ball/Erwin/ 
Leech (UASM,9); Carapan, 11 mi S, 6990 ft, 
17-VIII-1967, Ball/Erwin/Leech (UASM,2); 
Cerro San Andres, 10 mi N Ciudad Hidalgo, 
9500 ft, 18-III-1949, Peters (UMMZ,1); Cer¬ 
ro Tancitaro, 6000 ft, 25-VI-1941, Hoogs- 
traal (NMNH,1), 7800 ft, 1-VII-1941, 
Hoogstraal (NMNH,1); Corupo, 1.2-2.0 mi 
S, 20-VI-1947, Hubbell (UMMZ,1); Jacona, 
16.5 km SW, stop 83-86, 2150 m, oak-pine 
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litter, 18 -VIII-1983, Frania/Jaagumagi 
(UASM,1); Patzcuaro, 26 km S, 10,000 ft, 
under stones, 2-III-1949, Sutton (UMMZ, 17); 
Puerto Gamica, Rte. 15, 9600 ft, forest, 
5-VIII-1962, Ball (UASM,1); Rancho Escon- 
dido Tancitaro, 2000 m, 29-VI-1947, Hub- 
bell (UMMZ,1); Uruapan, 5500 ft, 12-VII, 
Koebele (CAS,1), 19 km N, 2250 m, 7-VII- 
1982, Rawlins/Sholes (CMNH,2). Morelos: 
40 km S Mexico City, at malt, 7-IX-1958, 
Gibson (CNC,1); Cuautla, 23.4 mi W Rte. 
95D, 6900 ft, 25-VII-1966, Ball/Whitehead 
(UASM,1); Cuemavaca, 10.8 mi N Rte. 95, 
7500 ft, 6-1-1966, Ball/Whitehead (UASM,1); 
Huitzilac (12.5 km N Cuemavaca, 8000 ft), 
Hoge (AMNH,1); Milpalta-Oaxtepec, km 49, 
27-1-1982, Ibarra/Garcia (UNAM,2); Te- 
poztlan, 3-IV-1981, Novelo (UNAM, 1); Tres 
Marias, Wickham (NMNH,1). Puebla: Santa 
Maria dei Monte, 7.6 km E, 2480 m, fallow 
fields, 9-VII-1975, Ball/Frania (UASM,1); 
Tlachichuca, 3 mi W, 8600 ft, 30-31-V-1966, 
Ball/Whitehead (UASM,9). Tlaxcala: Mal- 
inche Nat. Pk., Matlacueyetl NE slope 3.9 
km S Los Pilares, 2900 m, 1-VII-1975, Ball/ 
Frania (UASM, 14); Tlaxco, 6.8 km N, Llano 
Tiapa, 2820 m, meadow/fir forest, 29-30-VI- 
1975 Ball/Frania (UASM,15). Veracruz: 
Ciudad Mendoza, 13.2 mi W Rte. 150D, 6600 
ft, 22-VI-1966, Ball/Whitehead (UASM,2); 
Jalapa (AMNH, 1), (4700 ft), Hoge (MNHP, 1; 
NMNH,1); Las Vigas (23 km NW Jalapa, 
8000 ft), Hoge (BMNH, 13; MCZ,3; MNHP,8; 
NMNH,1). 


Elliptoleus luteipes Csiki 
(figs. 140, 149, 256, 282, 290) 

Agonum flavipes Dejean, 1831: 737; not Buprestis 
flavipes Geoffroy in Fourcroy, 1785: 43. 
Elliptoleus flavipes: Bates, 1882: 97. 

Elliptoleus luteipes Csiki, 1931: 875 (replacement 
name for flavipes Dejean). 

Nomenclatural Note: Geoffroy de- 
scribed Bupr estis flavipes in Fourcroy (1785; 
Cameron, 1988). Geoffroy’s species was next 
cited by Desbrochers des Loges (1905), who 
considered the name a valid species of An- 
chomenus Bonelli. The name was subse- 
quently considered a junior subjective syn- 
onym by both Reitter (1908) (for Platynus 
[Anchomenus] ruficornis Goeze), and Csiki 
(1908, 1931) (for Agonum [Anchomenus] ruf- 
icorne Goeze). 


Dejean (1831) described Agonum flavipes , 
and Bates (1882) removed the species to his 
new genus, Elliptoleus. While recognizing that 
combination, Csiki (1931) proposed luteipes 
as a replacement name for flavipes Dejean, 
noting that flavipes Dejean was distinet from 
flavipes Geoffroy. This action can only be ex- 
plained if Csiki considered flavipes Dejean a 
junior secondary homonym of flavipes Geof¬ 
froy. Csiki’s action was incorrect, as flavipes 
Geoffroy was never published in combina¬ 
tion with Agonum , only considered an in- 
valid junior synonym of Agonum ruficorne. 
Nonetheless, junior homonyms proposed be- 
fore 1961 are not to be rejected (I.C.Z.N., 
1985, article 59[b]), and so Csiki’s replace¬ 
ment name stands. 

Diagnosis: The palest species of Ellipto¬ 
leus , pronotum and elytra rufo-brunneous, 
only slightly darker than rufo-testaceous legs; 
outer submentum setae absent; elytral striae 
fine, discontinuous, bridged by isodiametric 
microsculpture; fourth metatarsomere with 
inner and outer subapical setae. 

Description: Head broad, frons wide, eyes 
little projecting, ocular ratio 1.40. Submen¬ 
tum with inner setae present, outer setae lack- 
ing. Pronotal lateral margins evenly rounded, 
hind angles obsolete (fig. 140); laterobasal de- 
pressions shallow, expanded slightly toward 
disc inside basal setae; base slightly depressed 
relative to disc; front angles produced, tightly 
rounded. Elytral lateral margins straight just 
basad of middle, elytra elongate; humeral an¬ 
gles rounded (fig. 149). Elytral striae fine, dis¬ 
continuous, reduced to series of punctures in 
some individuals; elytral intervals flat. Three 
dorsal elytral setae and 15-16 lateral elytral 
setae. Metepistemum quadrate, lateral mar- 
gin slightly shorter than anterior margin; flight 
wings vestigial. Profemur with 3 posteroven- 
tral setae. Mesofemur with 2 anteroventral 
setae. Metafemur with 2 anteroventral setae. 
Basal metatarsomere with faint inner and 
outer dorsal sulci, median area broadly con- 
vex. Fourth metatarsomere with inner and 
outer subapical setae. 

Head with smooth but evident isodiamet¬ 
ric microsculpture. Pronotal disc with trans¬ 
verse mesh microsculpture, in places ap- 
pearing as transverse lines due to weak or 
irregular crosslines; base with evident isodi¬ 
ametric mesh; lateral basal depressions with 
faint isodiametric mesh. Elytra with flat iso- 
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diametric microsculpture, each sculpticell 
shiny, overall surface faintly iridescent. Head 
brunneous, pronotal disc and elytra slightly 
paler, brunneous to rufo-brunneous; pronotal 
and elytral margins paler, rufo-testaceous; 
antennae, legs and epipleura very pale, rufo- 
testaceous to testaceous. 

Standardized body length 6.7-7.7 mm (fig. 
118). 

Male Genitalia: Parameres with 2-5 api- 
cal setae (table 3; fig. 256). Aedeagal median 
lobe with apex slightly recurved, acuminate. 
Aedeagal intemal sac with evident microtri- 
chia near apex. 

Female Reproductive Tract: Penulti- 
mate gonocoxite with apical fringe of 8-11 
setae (fig. 282). Apical gonocoxite with 2-4 
lateral and 1 dorsal ensiform setae (fig. 282). 

Type: Lectotype female (MNHP) hereby 
designated: female (green sex label); flavipes 
in Mexico (green label); Hopfner; Lectotype 
(purple border); Lectotype, Agonum flavipes 
Dej., det. G.E. Ball 1972. Dejean did not 
specify the number of specimens before him, 
but the lectotype is the only green labeled 
specimen in the Chaudoir collection. Dejean 
described this species from Mexico. Las Vi- 
gas, Veracruz, is hereby designated type lo- 
cality. 

Distributional Range: This species is 
known only from the slopes of Cofre de Per- 
ote, the volcano west of Jalapa and east of 
Perote (fig. 290). 

Habitat: The Biologia material consti- 
tutes the last collection of this species. The 
type locality has been extensively logged, and 
nearby pine forest is restricted to dry volcanic 
outcrops, stili subject to logging and buming. 

Material Examined: MEXICO. - Vera- 
cruz: Jalapa (4700 ft), Hoge (BMNH,1; 
MNHP,1); Las Vigas (=23 km NW Jalapa, 
8000 ft), Hoge (BMNH, 13; MCZ,2; MNHP,3; 
NMNH,3). 


Elliptoleus zapotecorum , new species 
(figs. 141, 150, 257, 284, 290) 

Diagnosis: Very similar to E. vixstriatus\ 
differing by narrower pronotal base (fig. 141); 
outer submentum setae always absent; mar¬ 
gins of pronotum and elytra broadly paler; 
fourth metatarsomere with subapical setae 
absent (1 of 10 specimens with inner seta uni- 
laterally present). 


Description: Head slender, frons moder- 
ately broad, eyes reduced, not protruding, oc- 
ular ratio 1.40. Submentum with inner setae 
present, outer setae absent. Pronotum with 
base narrow (fig. 141); laterobasal depres- 
sions smooth, narrowing to lateral depression 
as far anterad of hind seta as distance hind 
seta is from base; base depressed relative to 
disc, with fine longitudinal wrinkles; front an- 
gles evident, rounded. Elytral lateral margins 
evenly curved, elytra suboviform; humeri 
weakly angulate to rounded (fig. 150). Elytral 
striae evanescent, more or less continuous 
though intermittently interrupted; elytral in- 
tervals flat. Dorsal elytral setae usually 2 per 
elytron, but varying from 0 to 4 (9 specimens 
with 2,2; 0,1; 2,2; 3,4; 2,2; 2,2; 2,3; 2,2; 3,3 
setae respectively on left and right elytron); 
15 lateral elytral setae. Metepisternum 
quadrate, lateral and anterior margins sub- 
equal; flight wings vestigial. Profemur with 3 
posteroventral setae. Mesofemur with 2 an- 
teroventral setae. Metafemur with 2 antero- 
ventral setae. Basal metatarsomere with well- 
defined, deep inner and outer dorsal sulci, 
median area narrowly convex. Fourth me¬ 
tatarsomere lacking inner and outer subapi¬ 
cal setae (1 of 10 type specimens with inner 
seta unilaterally present). 

Head with strong isodiametric microsculp¬ 
ture, sculpticells near eyes and frons slightly 
convex. Pronotal disc with well-developed 
transverse microsculpture; base and latero¬ 
basal depressions with stronger more irreg- 
ular isodiametric mesh. Elytra with flat iso¬ 
diametric microsculpture which is continuous 
across shallow striae. Head and pronotal disc 
rufo-piceous, elytra more brunneous; pron¬ 
otal and elytral margins paler, rufous; basal 
3 antennomeres, legs and epipleura rufo-tes¬ 
taceous, apical antennomeres slightly 
browner, stemites rufo-piceous. 

Standardized body length 6.4-7.0 mm (fig. 
118). 

Male Genitalia: Parameres with 2-4 api¬ 
cal setae (table 3, fig. 257). Aedeagal median 
lobe short, apex bluntly acuminate. Aedeagal 
intemal sac with fine microtrichia. 

Female Reproductive Tract: Penulti- 
mate gonocoxite with apical fringe of 8-10 
setae (fig. 284). Apical gonocoxite with 3 lat¬ 
eral and 1 dorsal ensiform setae. 

Type: Holotype male (UASM, deposited 
in NMNH): MEX: Oaxaca, Cerro Zempoal- 
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tepetl, 8700-10,500', August 20, 1972; B.S. 
Heming, G.E. Ball Collectors. Allotype fe- 
male: same deposition and data. 

Paratypes: MEXICO. - Oaxaca: Cerro 
Zempoaltepetl, 8,700-10,500 ft, 20-VIII- 
1972, Heming/Ball (UASM, 1<$, 1$); Santa 
Maria Nizavaguiti, NW, stop 43-79, 1935 m, 
oak-pine forest (dry), in litter, 20-VI-1979, 
Ashe/Ball/Shpeley (UASM, 1$); Totontepec, 
10.4 km S, stop 38-79, 2480 m, cloud forest, 
tree ferns, in litter, 17-VI-1979, Ashe/ 
Ball/Shpeley (UASM, 2 66, 19), 13.4 km 
S, stop 37-79, 2530 m, cloud forest, in litter, 
16-VI-1979, Ashe/Ball/Shpeley (UASM, 26). 

Etymology: The holotype was collected 
600-2300 ft below “the pinnacle of Cerro 
Zempoaltepetl” (Ball and Roughley, 1982: 
317). The species epithet honors the Zapotec 
people of that region. 

Distributional Range: Found on the 
slopes of Cerro Zempoaltepetl in Oaxaca, as 
well as south of the Rio Grande in the eastem 
Sierra Madre dei Sur (fig. 290). 

Habitat: Adults have been found in litter 
in dry pine-oak forest, and in cloud forest. 
Habitat elevations range from 1900-3200 m. 


Elliptoleus crepericornis Bates 
(figs. 33, 98, 142, 152, 

258, 276-278, 286, 290) 

Elliptoleus crepericornis Bates, 1882: 98. 

Diagnosis: Elytral microsculpture slightly 
transversely stretched isodiametric mesh, the 
sculpticells in irregular transverse rows; pro- 
notum with moderately broad base and 
rounded hind angles, lateral reflection broad 
near hind setae (fig. 142); humeral angles 
tightly rounded to weakly angulate (fig. 152). 

Description: Frons broad, eyes not pro- 
truding, ocular ratio 1.45. Submentum with 
inner setae, outer setae absent (fig. 33). Pro- 
notum with base broad (fig. 142), slight con- 
vexity sometimes present at hind seta; later- 
obasal depressions relatively narrow, weakly 
extending onto disc and limited extemally by 
convexity surrounding hind seta; front angles 
tightly rounded. Elytral lateral margins even- 
ly convex, elytra elongate; humeral angles 
tightly rounded to weakly angulate (fig. 152). 
Elytral striae shallow, broad, but nearly con- 
tinuous; elytral intervals flat medially but 
gradually sloped toward striae. Three dorsal 


elytral setae, 15-16 lateral elytral setae. Me- 
tepistemum quadrate, lateral and anterior 
margins subequal; flight wings vestigial. Pro- 
femur with 3 posteroventral setae. Mesofe- 
mur with 2 anteroventral setae. Metafemur 
with 2 anteroventral setae. Basal metatarso- 
mere with evident, shallow inner and outer 
dorsal sulci, median area broadly convex. 
Fourth metatarsomere with subapical setae 
variable; both inner and outer subapical setae 
rarely present (2 of 24 specimens scored), in¬ 
ner seta present and outer seta absent (11 of 
24 specimens scored), or both setae absent 
(11 of 24 specimens scored). 

Head with slightly transversely stretched 
isodiametric microsculpture, strongest on 
dorsum of neck. Pronotal disc with evident 
transverse microsculpture forming trans¬ 
verse lines; base with well-developed trans¬ 
verse mesh; lateral basal depressions with 
transverse sculpticells running parallel to 
margin. Elytra with transversely stretched 
isodiametric microsculpture, sculpticells lined 
up in transverse rows. Head and pronotal disc 
rufo-piceous; elytral disc rufo-piceous to 
brunneous; pronotal and elytral margins pal¬ 
er, brunneous to rufous; antennal scape tes- 
taceous, outer antennomeres progressively 
darker, flagellum brunneous; legs testaceous, 
tibiae and tarsi with rufous cast. 

Standardized body length 5.9-8.0 mm (fig. 
118). 

Male Genitalia: Parameres with 1-3 api- 
cal setae (table 3; fig. 258). Aedeagal median 
lobe evenly curved, apex acuminate. Aedea¬ 
gal intemal sac with very fine microtrichia. 

Female Reproductive Tract: Penulti- 
mate gonocoxite with apical fringe of 8-14 
setae (figs. 276, 286). Apical gonocoxite with 
2-3 lateral and 1 dorsal ensiform setae (fig. 
276, 277, 286); apical gonocoxal depression 
with 6 furrow pegs (fig. 278). 

Type: Lectotype male (BMNH) hereby 
designated: Capulalpam (= Calpulalpan); 
Mexico, Salle Coli: B.C.A. Coi. 1.1; Ellipto¬ 
leus crepericornis Bates; Lectotype, Ellipto¬ 
leus crepericornis, J.K. Liebherr 1984. A sec- 
ond female specimen apparently also belongs 
to the type series. This specimen is labeled: 
Parada; Cumbre de Pelado, Mexico, Salle 
Coli. It also bears “Type, H.T.” label, which 
was no doubt placed on the specimen sub- 
sequent to publication. That these 2 speci¬ 
mens form at least part of the type series 
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follows from Bates’ concatenation of the 2 
localities in the type series to “Parada Ca- 
pulalpam (Salle)” in the published descrip- 
tion (Bates, 1882: 98). These 2 localities are 
distinet. Parada being a hacienda north of 
Oaxaca, and Capulalpam referring to the vil- 
lage of Calpulalpan 40 km NE of Oaxaca (Se- 
lander and Vaurie, 1962). Thus, the type lo- 
cality is designated as Calpulalpan, Oaxaca, 
and the female labeled “Type H.T.” is a par- 
alectotype. 

That the “Cumbre de Pelado” locality of 
the paralectotype is associated with “Para¬ 
da,” supports the interpretation that Cumbre 
de Pelado is synonymous with La Cumbre, 
as both La Cumbre and La Parada are just 
north of Oaxaca (see Type section of E. cur- 
tulus). 

Distributional Range: Found through- 
out Central Oaxaca, in the Sierra de Ixtlan 
north of the capital, and in the Sierra de Mia- 
huatlan along the Pacific coast (fig. 290). 

Habitat: Found near La Cumbre, Oaxaca, 
in a pine-oak forest canyon, in dry leaf litter. 
Also recorded from pine-oak-alder forest, and 
cloud forest. Habitat elevations range from 
2150-2850 m. 

Material Examined: MEXICO. - Oaxa¬ 
ca: Capulalpam (=Calpulalpan, 40 km NE 
Oaxaca, 4000 ft). Salle (MNHP,1); Cerro Pe- 
lon, 2 mi S, 4-VII-1982, Withrow (OHSU,2), 
8000-9000 ft, under pine log, 3-VII-1982, 
Ivie (OHSU,2); Cuajimoloyas, 3-IX-1968, 
Greenwood (UASM,4); Guelatao, 29.3 km 
W, Jct. Rte. 175, 2250 m, stream, 18-VII- 
1975, Ball/Frania (UASM,1); Ixtlan de Juar- 
ez, 13 mi N Rte. 175, Llano de las Flores, 
2780 m, 24-VIII-1974, Ball/Frania/White- 
head (UASM,11), 24.5 km E, 2550 m, pine- 
oak forest, 20-VII-1975, Ball/Frania 
(UASM,4), 29.5 km E, 2500-2650 m, cloud 
forest, 19-20-VII-1975, Ball/Frania 
(UASM,6); Juchatengo, 21.8 mi N, 7100 
ft, 18-19-VII-1966, Ball/Whitehead 
(UASM,45), 21.8 mi N, Rte. 131, wet pine- 
oak forest, ll-VII-1972, Meyer/Ball 
(UASM, 1); Juvila Rd. 4 mi W Jct. Hwy. 175, 
9300 ft, oak bark, 8-VII-1973, Newton 
(MCZ,1); La Cumbre, 2.7 km S, Hwy. 175, 
2510 m, oak-pine, 16-VIII-1988, Liebherr/ 
Yager (CUIC,2), 6.6 km W, 2800 m, oak- 
pine-fir forest, 18-VIII-1975, Ball/Frania 
(UASM,3); Llano Verde E San Pedro Nolas- 
co, NE Calpalalpan, cloud forest, 14-VIII- 


1972, Heming/Ball (UASM, 10); Miahuatlan, 
27.2 km S, stop 79-34, 2440 m, oak-pine- 
Alnus litter with bromeliads, 14-VI-1979, 
Ashe/Ball/Shpeley (UASM,4); Oaxaca, 3-IX- 
1968, Pollard (UASM,2), 33 mi NW Rte. 
190, oak forest, 4-5-IX-1967, Bnll/Erwin/ 
Leech (UASM,1); Parada (N slope of mtns. 
W of Cerro San Felipe N Oaxaca, 7900 ft 
[also second label for Cumbre dei Pelado]), 
Salle (BMNH,1); San Jose dei Pacifico, 2 mi 
S Rte. 175, 9000 ft, pine-oak forest, 7-VII- 
1972, Meyer/Ball (UASM,3); Suchiltepec 
(these and other UASM specimens labeled 
Suchixtepec), 0.8 mi N Rte. 175, 9000 ft, 
7-VII-1972, Meyer/Ball (UASM,8), 3.4 mi S 
Rte. 175, 7100 ft, 21-III-1966, Ball/White¬ 
head (UASM,1), 7-8-VII-1972, Meyer/Ball 
(UASM,3), 25.2 mi S, 8-9-VII-1972, Meyer/ 
Ball (UASM,1); Valle Nacional, 54.1 mi 
S, 8300 ft, 3-V-1966, Ball/Whitehead 
(UASM,3). Mexico. locality unknown: 
Cumbre dei Pelado (this may belong to same 
series also labeled Parada [see above]; it un- 
doubtedly does not derive from the localities 
of this name in Selander and Vaurie [1962]), 
Salle (MNHP,1). 


Elliptoleus whiteheadi, new species 
(figs. 143, 147, 259, 285, 290) 

Diagnosis: Pronotum robust, base very 
broad (fig. 143); elytral microsculpture slight- 
ly transversely stretehed, the sculpticells in 
irregular transverse rows; fourth metatarso- 
mere with inner and outer subapical setae 
absent. 

Description: Head robust, frons broad, 
eyes slightly projecting, ocular ratio 1.47- 
1.49. Submentum with inner setae present, 
outer setae absent. Pronotal base broad, lat- 
eral reflections explanate outside laterobasal 
depressions (fig. 143); median base triangu- 
larly depressed relative to disc; laterobasal 
depressions broad, shallow, evident depres- 
sion continuing to front seta; front angles well 
developed, rounded. Elytral lateral margins 
evenly convex, elytra suboviform; humeri 
angulate (fig. 147), basal groove strongly re- 
curved. Elytral striae well impressed, slightly 
wavering but nearly continuous; elytral in- 
tervals slightly convex. Three dorsal elytral 
setae and 15 lateral elytral setae. Metepister- 
num quadrate, lateral and anterior margins 
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subequal; flight wings vestigial. Profemur with 
2 posteroventral setae. Metafemur with 2 an- 
teroventral setae. Metacoxa trisetose, but se¬ 
tae quite short; metafemur with 0, 1, or 2 
anteroventral setae, setae very short when 
present. Basal metatarsomere with deep, 
broad inner and outer dorsal sulci, median 
area narrowly convex, nearly carinate. Fourth 
metatarsomere lacking subapical setae. 

Head with well-developed isodiametric 
microsculpture. Pronotal disc with trans¬ 
verse mesh microsculpture; base with trans- 
versely stretched isodiametric mesh; latero- 
basal depressions with stretched mesh parallel 
to margins. Elytra with slightly transversely 
stretched isodiametric mesh, sculpticells in 
irregular rows. Head and pronotal disc rufous 
to rufo-piceous, elytral disc darker, rufo-pi- 
ceous; pronotal and elytral margins broadly 
paler, brunneous to flavous; antennal scape 
rufo-testaceous, outer antennomeres more 
rufous; legs and epipleura rufo-testaceous, 
tibiae and tarsi with rufous cast. 

Standardized body length 6.5-7.7 mm (fig. 
118). 

Male Genitalia: Parameres with 2-4 api- 
cal setae (table 3; fig. 259). Aedeagal median 
lobe evenly curved, apex rounded-acumi- 
nate. Aedeagal intemal sac with very fine mi- 
crotrichia (only uneverted specimens exam- 
ined). 

Female Reproductive Tract: Penulti- 
mate gonocoxite with apical fringe of 10-11 
setae (fig. 285). Apical gonocoxite with 3 lat- 
eral and 1 dorsal ensiform setae. 

Type: Holotype male (UASM, deposited 
in NMNH): MEXICO. Guerrero, Omiltemi. 
7300'. VII. 14-15. 1966, Ball-Whitehead. Al- 
lotype female (same deposition and data). 

Paratypes: MEXICO. - Guerrero: EI Par- 
aiso, 42 km NW, 2560 m, 7-VIII-1986, Da- 
vidson/Rawlins (CMNH, 1$); Jilquero, 25 
km WSW nr. summit Cerro Teotepec, 3080- 
3260 m, 12-VIII-1986, Davidson/Rawlins 
(CMNH, 1$); Omilteme (=Omiltemi, 16 km 
WSW Chilpancingo, 8000 ft), VIII, Smith 
(BMNH, 1$; MNHP, 16); Omiltemi, 7300 ft, 
14-15-VII-1966, Ball/Whitehead, (UASM, 
16, 2$$); Yerba Santa, 2 km SW 39 km S Filo 
de Caballo, 1980 m, 1 l-VIII-1986, David¬ 
son/Rawlins (CMNH, 16). 

Etymology: This species is named in 
memory of the late Donald R. Whitehead, 
whose fieldwork and publications ha ve great- 


ly enhanced our knowledge of Mexican Car- 
abidae. 

Distributional Range: Known only from 
the Sierra Madre dei Sur west of Chilpancin¬ 
go, Guerrero (fig. 290). 

Habitat: Habitat elevations range from 
1980-3260 m. 


Elliptoleus balliy new species 
(figs. 32, 144, 148, 261, 289, 290) 

Diagnosis: Pronotum orbicular, slight 
change in curvature of lateral margin outside 
basal seta (fig. 144); humeri angulate (fig. 148); 
elytral striae impressed, continuous; elytral 
microsculpture flat, shiny isodiametric mesh. 

Description: Head broad, eyes not pro- 
truding, ocular ratio 1.50. Submentum with 
inner setae present, outer setae usually ab- 
sent, sometimes unilaterally present (fig. 32). 
Pronotal disc broadly convex; lateral margins 
evenly convex, sometimes slight change in 
curvature near basal seta; base nearly copla- 
nar with disc; lateral basal depressions shal- 
low, as wide as lateral reflection basad basal 
seta, narrow from basal seta anterad to 6 / 10 of 
length where they meet lateral depressions; 
front angles tightly rounded. Elytral margins 
evenly convex, elytral suboviform; elytral 
humeri distinctly angled (fig. 148), some¬ 
times so strongly produced that humeral an- 
gle is nearly a right angle. Elytral striae im¬ 
pressed, continuous though shallow in places; 
elytral intervals flat. Three dorsal elytral setae 
and 15 lateral elytral setae. Metepistemum 
quadrate, lateral and anterior margins sub¬ 
equal; flight wings vestigial. Profemur with 
3-4 posteroventral setae. Mesofemur with 2- 
4 anteroventral setae. Basal metatarsomere 
with broad, deep inner and outer dorsal sulci; 
median area narrowly convex. Fourth me¬ 
tatarsomere with subapical setae variable; 
both inner and outer setae may be present (5 
of 18 specimens scored), inner seta present 
and outer seta absent (8 of 18 specimens 
scored), or both setae absent (5 of 18 speci¬ 
mens scored). 

Head with well-developed isodiametric 
microsculpture, each sculpticell slightly con¬ 
vex. Pronotal disc with well-developed trans¬ 
verse mesh microsculpture; base and later- 
obasal depressions with transversely stretched 
isodiametric mesh. Elytral with well-devel¬ 
oped isodiametric mesh, each sculpticell flat, 
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Figs. 288, 289. Female reproductive tract and ovipositors, ventral view, scale bar = 0.50 mm. 288. 
Elliptoleus tequilae. 289. E. balli. 


shiny. Head and pronotal and elytral disc rufo- 
piceous to rufous, pronotal and elytral mar- 
gins broadly paler, rufo-testaceous; antennal 
scape testaceous, outer antennomeres darker, 
brunneous; coxa, trochanters, femora, and 
epipleura testaceous; tibiae and tarsi brun¬ 
neous. 

Standardized body length 6.3-7.4 mm (fig. 
118). 

Male Genitalia: Parameres with 1-4 api- 
cal setae (table 3; fig. 261). Aedeagal median 
lobe evenly curved, apex moderately broadly 
rounded. Aedeagal intemal sac with field of 
elongate microtrichia eudorsad gonopore; 
shorter evident microtrichia basally. 

Female Reproductive Tract: Penulti- 
mate gonocoxite with apical fringe of 11-14 
setae (fig. 289). Apical gonocoxite with 2-3 
lateral and 1 dorsal ensiform setae. 

Type: Holotype male (UASM, deposited 
in NMNH): MEX. Jalisco, 26.1 mi S., Te- 
calitlan 6800’, oak forest, August 4, 1967; 
G.E. Ball, T.L. Erwin, R.E. Leech, collectors. 
Allotype female (same deposition and data). 

Paratypes: MEXICO. - Jalisco: Tecali- 
tlan, 21.4 mi S, 6650 ft, oak forest, 4-VIII- 
1967, Ball/Erwin/Leech (UASM, 666, 599), 
26.1 mi S, 6800 ft, oak forest, 4-VIII-1967, 


Ball/Erwin/Leech, (UASM, 16, 299), 32.5 mi 
S, 5170 ft, creek margin, 4-VIII-1967, 
Ball/Erwin/Leech (UASM, 266, 19). Mi- 
choacan: Apatzingan, 107.9 km W on Dos 
Aguas rd.,stop 38-85, 2100 m, pine-oak lit- 
ter, 8-VII-1985, Frania/Shpeley, (UASM, 1 6); 
Dos Aguas, 10 km W, stop 41-85, 2350 m, 
pine-oak litter, 9-VIII-1985, Frania/Shpeley 
(UASM, 19); Mil Cumbres, Rte. 15, 19.8 mi 
W Ciudad Hidalgo, 8300 ft, 18-VIII-1967, 
Ball/Erwin/Leech (UASM, 19). 

Additional Material: MEXICO. - Mex- 
ico: Tenancingo, 4 mi S Rte. 55, 7100 ft, 
7-VIII-1965, Ball/Whitehead (UASM, 266, 
19). Michoacan: Tancitaro, 0.7 mi S, 6350 ft, 
15-VIII-1967, Ball/Erwin/Leech (UASM, 1 
teneral 9). 

Etymology: This species is named to hon¬ 
or George E. Ball, whose explorations and 
expositions of the Mexican Carabidae have 
made this and many other projects possible. 

Distributional Range: This species re¬ 
sides in the westem Transvolcanic Plateau, 
from southeastem Jalisco, through Michoa¬ 
can to westem Mexico state (fig. 290). 

Habitat: Recorded from oak forest, pine- 
oak forest litter, and creek margin. Habitat 
elevations range from 1575-2525 m. 
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Fig. 290. Distributional range of (A) Elliptoleus luteipes, (■) E. zapotecorum , (•) E. crepericornis, 
(★) E. whiteheadi, (A) E. tequilae, and (□) E. balli. 


Elliptoleus tequilae, new species 
(figs. 145, 146, 260, 288, 290) 

Diagnosis: A slender species, pronotal lat- 
eral margins straight to slightly sinuate an- 
terad basal setae (fig. 145); elytral humeri an¬ 
gulate (fig. 146); elytral with granulate 
isodiametric microsculpture, the surface alu- 
taceous. 

Descriptioni Head slender, frons moder- 
ately broad, eyes slightly protruding, ocular 
ratio 1.55. Submentum with inner setae pres- 
ent, outer setae present, absent, or unilater- 
ally absent. Pronotal lateral margins straight 
to slightly sinuate anterad basal setae (fig. 
145); base narrow; median base slightly de- 
pressed relative to disc; laterobasal depres- 
sions shallow, wider only basad hind setae, 
narrower anterad; front angles weak. Elytra 
evenly convex laterally, but narrow, elongate; 
humeri angulate (fig. 146), produced anterad. 
Elytral striae fine but continuous, slightly wa- 
vering; elytral intervals flat. Three dorsal ely¬ 
tral setae; 14-15 lateral elytral setae. Mete- 
pisternum quadrate, lateral and anterior 
margins subequal; flight wings vestigial. Pro- 
femur with 3 posteroventral setae. Mesofe- 
mur with 4 anteroventral setae. Metafemur 


with 2 anteroventral setae. Basal metatarso- 
mere with broad, shallow inner and outer 
dorsal sulci, median area broadly convex. 
Fourth metatarsomere with inner and outer 
subapical setae. 

Head with strong isodiametric microsculp¬ 
ture, sculpticells convex. Pronotal disc with 
strong transverse mesh microsculpture, the 
surface iridescent; pronotal base micropunc- 
tate, the isodiametric sculpticells compacted 
and convex; laterobasal depressions with 
transversely stretched isodiametric mesh. 
Elytra with strong isodiametric microsculp¬ 
ture, each sculpticell convex, surface appear- 
ing iridescent under high power (x 125), alu- 
taceous under low power (x20). Head 
piceous, pronotal disc rufo-piceous, elytral 
disc rufo-brunneous; pronotal and elytral 
margins paler, brunneous to flavous; anten- 
nal base rufo-testaceous, flagellum with brun¬ 
neous cast; legs testaceous, tibiae and tarsi 
with rufous cast. 

Standardized body length 6.0-6.7 mm (fig. 
118). 

Male Genitalia: Parameres with 1-4 api- 
cal setae (table 3; fig. 260). Aedeagal median 
lobe straighter apically, apex blunt. Aedeagal 
intemal sac with very fine microtrichia. 
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Female Reproductive Tract: Penulti- 
mate gonocoxite with apical fringe of 10 setae 
(fig. 288). Apical gonocoxite with 3 lateral 
and 1 dorsal ensiform setae. 

Type: Holotype male (UASM, deposited 
in NMNH): MEX. Jal.(isco) 14.4 km S Te- 
quila on rd to microondas, litter, oak for.: 
2410 m., 26.VII.1985, 11-85, Fran- 

ia/Shpeley. Allotype female (same deposi- 
tion and data). 

Paratypes: MEXICO. - Jalisco: EI Grullo 
rd., 19.4 km NW Jct. Rte. 54, stop 34-85, 
2120 m, pine-oak litter, 6-VIII-1985, Fran¬ 
ia/Shpeley (UASM, 1$), 22 km NW Jct. Rte. 
54, stop 33-85,2270 m, pine-oak/under bark, 
6-VIII-1985, Frania/Shpeley (UASM, 1$); 
Tequila, 7 km S on microondas rd., stop 13- 
85, 1970 m, oak forest litter, 26-VII-1985, 
Frania/Shpeley (UASM, IS, 299), 9.6 km S 
on microondas rd., stop 12-85, 1970 m, oak- 


pine litter, 26-VII-1985, Frania/Shpeley 
(UASM, IS, 19), 14.4 km S on microondas 
rd., stop 11-85, 2410 m, oak forest litter, 26- 
VII-1985, Frania/Shpeley (UASM, 4 SS, 299), 
17.3 km S on microondas rd., stop 86-29, 
2670 m, oak forest litter, 10-VIII-1986, 
Ball/Frania/mulyk (UASM, 19); 18.2 km S 
on microondas rd., 2743 m, stop, 86-28, oak 
forest litter, Ball/Frania/Mulyk (UASM, 3 SS, 
399); Volcan Colima rd., 12.7 km E Atenq- 
uique, 1950 m, stop 88-23, pine-oak forest, 
3-VIII-1988, Anderson (UASM, 19). 

Etymology: The species epithet denotes 
the type locality on the Volcan de Tequila. 

Distributional Range: Known from the 
westem reaches of the Transvolcanic Sierra 
in Jalisco (fig. 290). 

Habitat: Recorded from litter and under 
bark, in pine-oak or oak forest. Habitat ele- 
vations range from 1950-2743 m. 


LIFE HISTORY DATA 


We know little beyond crude assessments 
of habitat preference and seasonality for many 
of the species of the Anchomenus clade. This 
section outlines information conceming lar- 
val development, dispersal ability, habitat se- 
lection, phenology, and pygidial defensive se- 
cretions for those species which have been 
more comprehensively studied. The Habitat 
sections at the end of each adult description 
summarize basic habitat data for each spe¬ 
cies, whereas this section provides more de- 
tailed information if such is available. 

Tetraleucus picticornis . Adults of this spe¬ 
cies can fly, and have been collected at light 
in Florida, Indiana, and Maryland. First in¬ 
star larvae were reared from adults collected 
at Lake Iamonia, Rorida (see Cladistic Anal- 
ysis of Larvae section). These larvae did not 
feed, however, and could not be reared to the 
second instar. Collection of reproductively 
capable adults for this larval rearing in April 
strongly supports adult overwintering and 
spring reproduction in this species. 

Anchomenus dorsalis . This species is com- 
monly found in agricultural fields in Europe, 
and has been the subject of numerous eco- 
logical studies. Kreckwitz (1980) studied the 


life history and synecology, which is sum- 
marized below. The adults overwinter, and 
the first larvae are seen by June in Germany. 
The generation time from egg to adult is 45 
days at 20°C. By August the new generation 
of adults has emerged from the pupae. Adults 
overwinter and reproduce in the spring. Ali 
males die after the first reproductive period, 
but some females hibernate a second winter. 
Adults enter a facultative dormancy at short 
day length. The adults have a preferred tem¬ 
perature that varies by season, being higher 
in winter than in summer. They also prefer 
lower humidity levels in winter than in sum¬ 
mer. These changes in habitat preference 
govem their movement from drier hedge- 
rows in spring, where they overwinter, into 
agricultural fields where they spend the sum¬ 
mer. The converse movement occurs in fall 
(Desender, 1982). Adults may form aggre- 
gations of 30 to 40 individuals when over¬ 
wintering (A. A. Allen, 1957). These aggre- 
gations form in fall, and remain until April 
to may, usually in drier situations under rocks 
(Muggleton, 1968, 1969). 

The adult females lay eggs within mud cells 
on strawberry leaves (Dicker, 1951). The cell 
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is composed of soil particles with the leaf 
hairs incorporated, providing adhesion. 
Dicker did not observe the adults climbing 
on the plants during oviposition, and climb¬ 
ing was observed only rarely in adults for- 
aging in wheat fields (Griffiths et al., 1985). 
In wheat, the adults spent less than 10% of 
their time on the plants, and then only in the 
lower reaches. Of their time spent on the soil 
surface, 90% is spent foraging, 6% running, 
and 3% eating aphids. Their utility as bio- 
control agents is limited to the impact they 
may have on aphids that have fallen off the 
plants. Nonetheless, they are among the Prin¬ 
cipal predators on cereal aphids (Jones, 1979; 
Sunderland and Vickerman, 1980; Scheller, 
1984; Andersen, 1985). Andersen also doc- 
umented the expansion of this species’ range 
in southem Norway starting in 1965, coin- 
cident with the increased production of cereal 
crops in Norway. 

The broad geographic range of this species 
is associated with its broad ecological toler- 
ance. It is a more xerophilic species than the 
species of Agonum it has been traditionally 
compared with (Kreckwitz, 1980). It occurs 
on clay soils, and on soils with high carbonate 
content. The tolerance of high temperatures 
and drier conditions is correlated with tol¬ 
erance for lime conditions. It is also a com¬ 
ponent of the synanthropic fauna of the So- 
viet Union, found in urban areas in Russia, 
Ukraine, and the cis-Caucasus (Kryzhanov- 
skii, 1983). 

Fully macropterous adults of A. dorsalis 
have been reported, although polymorphism 
for flight-wing development has been noted 
(den Boer et al., 1980; figs. 34, 36). As men- 
tioned above, a single fully brachypterous in- 
dividual was found in a series of five beetles 
from Karlik Peak, Turkey. In northem Eu¬ 
rope, many individuals of this species may 
possess wings but nonetheless do not develop 
flight muscles (den Boer et al., 1980). In nine 
years of windowpane trapping, van Huizen 
(1979) collected only two A. dorsalis females, 
neither of which had mated. Therefore, the 
present range expansion into Norway, and 
the generally expansive distribution may be 
principally due to ecological tolerance of this 
species coupled with terrestrial colonization 
of adjacent habitats, and not extensive aerial 
colonization of isolated habitat patches. 


The pygidial defensi ve secretion of A. dor¬ 
salis is composed of salicylic acid methyles- 
ter, formic acid, and the saturated hydrocar- 
bons n-undecane and n-decane (Schildknecht 
et al., 1968a). A . dorsalis is the only species 
of Platyini reported to produce a salicylic acid 
derivative, 

although salicylaldehyde is produced by spe¬ 
cies of Calosoma and Bembidion (Eisner et 
al., 1963; Schildknecht et al., 1968b). 

Anchomenus leucopus. The defensi ve se¬ 
cretion has been shown to be composed of 
95% formic acid, with 5% additional uniden- 
tified constituents (Kanehisa and Murase, 
1977). A formic acid secretion is generally 
found in other species of Platyini, and would 
be considered the primitive secretion com- 
position for the tribe. 

Anchomenus funebris. This species lives 
along most rocky and gravelly stream and 
river banks in Califomia. Adults are abun¬ 
dant in exposed siutations with full solar in- 
solation, indicating that it may be more ther- 
mophilic than other Platynini of the genera 
Agonum or Platynus. The adults overwinter, 
and reproduction occurs in spring. 

Larvae were reared from a number of sin¬ 
gle females, with the average duration from 
first instar-to-adult emergence being 52.5 days 
(table 7). As the average temperature of the 
rearing boxes was not determined, this gen- 
eration time is not comparable to other stud- 
ies, but it would be broadly indicative of gen- 
eration times in the field. Adult females laid 
eggs on peat moss, and did not attempt to 
cover the egg with moss fragments. 

Sericoda species. The genus Sericoda com- 
prises the only truly pyrophilous carabid tax- 
on (Evans, 1972). Of the seven known spe¬ 
cies, four— S. quadripunctata , S. bogemannii, 
S. obsoleta , and S. bembidioides— have been 
recorded arriving at forest fire sites, or in as- 
sociation with bumed wood. It is probably 
no coincidence that these species are the best 
collected, and assuming the pyrophilous hab- 
it is a synapomorphy for the genus, all species 
will eventually be found to exhibit it. 

Sericoda adults begin arriving at a fire site 
immediately after buming (Lindroth, 1966). 
Holliday (1984) pitfall-trapped and hand- 
collected carabids after a fire in a Manitoban 
Picea forest, 22-V-1981. During July after the 
fire, S. quadripunctata was the most common 
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TABLE 7 

Average Duration in Days for Various Immature Stages of Anchomenus Clade Species 

(sample size in parentheses) 


Species 

Sample 

Egg 

L1 

L2 

L3 

Pupa 

A. funebris* 

CA: (pooled) 

— 

7.0(4) 

14.5 (2) 

21.0(1) 

10.0(1) 

S. bembidioides 

MEX. Veracruz, Cofre de Perote 

3.0 (2) 

5.5 (23) 

5.3(18) 

9.0 (7) 

5.0 (2) 

S. bembidioides 

MEX. Veracruz, Las Lajas 

5.0(1) 

3.8 (5) 

4.9 (8) 

9.0 (3) 

— 

E. curtulus? 

MEX. Oaxaca, Hwys. 125 & 190 

— 

3.0(1) 

17.0(1) 

15.0(1) 

— 

E. curtulus? 

MEX. Oaxaca, Huitzo 

— 

4.3 (6) 

9.5 (6) 

15.0 (2) 

— 

E. vixstriatus 

MEX. Mexico, Tepetlixpa 

4.0(1) 

8.0 (2) 

7.0(1) 

— 

— 


* Reared in outdoor insectary, L:D = 13:11; daytime T about 15-20° C, nighttime T about 12-15° C. 
b Reared under L:D = 16:8; daytime T = 22° C, nighttime T = 20° C. 
c Reared under L:D = 13:11; daytime T = 22° C, nighttime T = 20° C. 


carabid in pitfall traps, but by the second 
summer after the fire only one beetle was 
collected. Teneral adults were found 23-30- 
VII-1981, so this species reproduces in the 
fire damaged area, but apparently emigrates 
by the second year. S. obsoleta was hand- 
collected in May and June immediately after 
the fire, and thereafter was never seen in the 
sampling plots. 

All Sericoda , and ali other members of the 
Anchomenus clade studied, overwinter in the 
adult stage. All Sericoda species have indi- 
viduals that are macropterous, with only S. 
lissoptera exhibiting wing dimorphism (table 
4). S. quadripunctata and S. obsoleta have 
been collected at night at lights. 

During 1988, larvae of S. bembidioides were 
reared from two lots of adults collected on 
the slopes of Cofre de Perote, Veracruz, Mex- 
ico (table 7). Eggs were oviposited on peat 
moss, and were not covered with any secre- 
tion or mud coating. Knowing the pyrophil- 
ous habits of Sericoda prompted placement 
of powdered charcoal (reagent grade) in the 
peat moss in two of the four rearing boxes. 
No difference in fecundity was noted between 
the boxes with or without the charcoal ad- 
ditive. The egg stage averaged at least 3-5 d 
duration. The larval instars averaged 3.8-5.5 
d (first), 4.9-5.3 d (second), and 9 d (third). 
Two pupae eclosed as adults after 5 days. 
Thus the total generation time under labo- 
ratory conditions is approximately 4 weeks. 

Elliptoleus species. The species of Ellip- 
toleus live in pine-oak-alder forests. The bas- 
al and more northerly distributed clade of E . 
acutesculptus and E. olisthopoides deviates 
somewhat from the other species by inhab- 


iting open pine-savannah habitats, although 
they appear to be restricted to shady areas 
under trees in such areas. The remaining spe¬ 
cies are found in pine-oak, pine-alder, or oak- 
alder forests, usually with a relatively closed 
canopy. All species live in or under the leaf 
litter, or under stones. 

All species except E. acutesculptus are con- 
stantly vestigially winged. The winged E. 
acutesculptus individuals have been collected 
on the ground, as were their conspecific bra- 
chypters. 

Larvae of E. curtulus and E. vixstriatus 
were reared (table 7), though in low numbers. 
For E. curtulus , life history information is 
limited to the durations of the three larval 
instars. First instars range in duration from 
2-9 d, a range similar to that observed for S. 
bembidioides under identical conditions. The 
second instar lasted from 7-17 d, and third 
instar duration ranged from 11-19 d. In Mex- 
ico, S. bembidioides occurs in higher eleva- 
tional habitats than does E . curtulus , and the 
faster developmental time of 5. bembidioides 
larvae under identical temperature condi¬ 
tions suggests that they have a different de¬ 
velopmental response to temperature. E . cur¬ 
tulus, altematively, would appear to require 
relatively higher temperatures to attain sim¬ 
ilar developmental rates, although in these 
rearing lots, differing photoperiods may have 
confounded the comparison (table 7). 

Several larvae of E. vixstriatus were reared, 
with the first instar duration averaging 8 d, 
and the second instar lasting 7 d (table 7). As 
in E. curtulus , these durations are longer than 
those observed for S. bembidioides , but small 
sample size precludes definitive conclusions. 




116 


BULLETIN AMERICAN MUSEUM OF NATURAL HISTORY 


NO. 202 


CLADISTIC ANALYSIS OF ADULTS 


Characters 

The cladistic analysis of the adult stage of 
the 29 Anchomenus clade taxa uses 54 char¬ 
acters (appendix 3), 43 binary and 11 trinary, 
or 2-step, characters. The data set comprised 
40 extemal characters, 6 characters of the 
female reproductive tract, and 8 characters 
of the male terminalia. All characters are po- 
tential synapomorphies, i.e., derived States 
occur in more than one taxon. Initial analyses 
using HENNIG86 were based on the mixture 
of binary- and trinary-coded characters. In 
one instance successive approximations 
character weighting (Farris, 1969) was used 
to resolve ambiguity due to the presence of 
four equally parsimonious trees. For this par- 
ticular analysis, trinary characters were re- 
coded as additive binary characters so that 
they were properly weighted based on 
amounts of homoplasy in each step of the 
transformation series (Carpenter, 1988). 

The characters used in the analysis are as 
follows (primitive state = 0, derived state = 
1, secondarily derived state = 2). 


External Characters 

1. Eyes convex (fig. 1) (0); eyes flatter, not pro- 
truding beyond curvature of reduced temples 
( 1 ). 

2. Submentum with two setae each side (fig. 26) 
(0); outer setae unilaterally or bilaterally ab- 
sent in at least some individuals (fig. 28) (1); 
outer setae consistently absent (fig. 27) (2). 

3. Pronotum angulate with sides sinuate (figs. 
120-129) (0); pronotum convex basally, an- 
gles rudimentary, base broad (figs. 133, 136— 
138) (1); basal margins evenly rounded, with- 
out angles, base narrow (figs. 139, 141, 145) 
( 2 ). 

4. Pronotal basal setae present (fig. 124-129) (0); 
basal setae absent (figs. 119, 121-123) (1). 

5. Microsculpture in pronotal laterobasal de- 
pressions smooth (figs. 119, 121, 123) (0); de- 
pressions with rugose punctate wrinkles (figs. 
120, 124-129) (1). 

6. Microsculpture on pronotal disc smooth (figs. 
119-123) (0); pronotal disc with rugose wrin¬ 
kles (fig. 124) (1). 

7. Body with short or long dorsal pelage, which 
may cover the entire dorsum, or be present 
only on lateral margins of pronotum and el- 


ytra (figs. 109,123,(0); body glabrous dorsally 
except for macrosetae (figs. 110-117) (1). 

8. Abdominal stemites with faint pubescent pel¬ 
age (0); stemites glabrous (1). 

9. Elytral microsculpture evident, isodiametric 
or transverse (figs. 109-117) (0); microsculp¬ 
ture reduced, surface glossy (1). 

10. Visible abdominal sternite VI of female with 
no more than 2 setae each side (0); sternite 
VI with more than 2 setae each side (1). 

11. Elytral scutellar seta present (fig. 1) (0); scu- 
tellar seta absent, at least unilaterally (1) (figs. 
242, 268). 

12. 0-4 dorsal elytral setae (fig. 1) (0); 3-5 or more 
dorsal setae in most individuals (1). 

13. Dorsal elytral setae not set in foveae (fig. 1) 
(0); setae in evident foveae (fig. 242) (1). 

14. 14—16 lateral elytral setae in eighth elytral stria 
(0); 17 or more lateral setae in at least some 
individuals (1). 

15. 14-16 lateral elytral setae in eighth elytral stria 
(0); 13 or fewer setae in at least some indi¬ 
viduals (1). 

16. Elytral humeri rounded, normal (fig. 232) (0); 
humeri inflated, scutellum depressed in at least 
some individuals (fig. 233) (1). 

17. Elytral humeri rounded (fig. 1) (0); humeri 
obtusely angulate (figs. 149-152) (1); humeri 
more acutely angulate (figs. 146-148) (2). 

18. Elytral lateral margins subparallel (figs. 1, 242) 
(0); lateral margins convex, elytra oviform (fig. 
268) (1). 

19. Elytral intervals moderately convex (0); in- 
tervals flat (1). 

20. Elytral striae continuous and smooth (0); stri¬ 
ae evidently punctate (1). 

21. Elytral striae continuous (figs. 1, 242) (0); stri¬ 
ae evanescent apically, interrupted (fig. 268) 
( 1 ). 

22. Elytral microsculpture isodiametric to trans¬ 
verse, sculpticells flat (figs. 110-115) (0); mi¬ 
crosculpture granulate isodiametric, sculpti¬ 
cells convex (figs. 109, 116, 117) (1). 

23. Elytral microsculpture isodiametric (figs. 109, 
110, 114-117) (0); microsculpture slightly 
transverse to transverse meshes (figs. 111-113) 
( 1 ). 

24. Flight wings fully developed (figs. 35, 37, 38) 
(0); flight wings polymorphic, brachypterous 
in some specimens (figs. 34, 36, 39, 40, 44, 
45) (1); flight wings brachypterous, reduced to 
vestigial flaps (fig. 47) (2). 

25. Mesocoxae with 1 ridge seta (figs. 64, 68, 69, 
73) (0); mesocoxae with 2-3 setae (figs. 71, 
72) (1); mesocoxae with more than 3 setae 
(figs. 65-67) (2). 
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26. Metacoxae trisetose, inner seta present (figs. 
76, 77, 83) (0); metacoxae bisetose, inner seta 
absent (figs. 78-82) (1). 

27. Profemur without anteroventral setae (figs. 48, 
54) (0); profemur with 1-3 anteroventral setae 
(figs. 49-53) (1); profemur with 4-6 antero¬ 
ventral setae (2). 

28. Profemur with 2-4 posteroventral setae (figs. 
56-63) (0); profemur with 4-8 postero ventral 
setae, and at least 5 setae unilaterally (fig. 55) 
( 1 ). 

29. Mesofemur with 2-5 anteroventral setae (figs. 
68-70, 72-75) (0); mesofemur with 6-10 an¬ 
teroventral setae (figs. 64-67) (1). 

30. Metafemora with 0-3 anteroventral setae (figs. 
78-83) (0); metafemora with 4-5 anteroven¬ 
tral setae (figs. 76, 77) (1). 

31. Male mesotibiae smooth intemally (fig. 99) 
(0); mesotibiae intemally tuberculate (figs. 100, 
101 ) ( 1 ). 

32. Fourth metatarsomere smooth dorsally (figs. 
84, 85, 92, 93) (0); fourth metatarsomere with 
faint dorsal sulci (fig. 86, 90, 91, 96-98) (1); 
metatarsomeres with strong dorsal sulci (figs. 
87-89) (2). 

33. Metatarsomeres smooth to dorsally bisulcate, 
median carina smooth (figs. 102-105) (0); me- 
dian carina strigose, tarsi appearing trisulcate 
(figs. 106-108) (1). 

34. Fourth tarsomere with outer dorsal subapical 
seta (figs. 85, 87-89, 92-95) (0); fourth tar¬ 
somere without outer dorsal subapical seta on 
most individuals (figs. 84, 86, 90, 91, 96, 98) 
( 1 ). 

35. Fourth tarsomere with inner dorsal subapical 
seta on most individuals (figs. 84-97) (0); 
fourth tarsomere without inner dorsal sub¬ 
apical seta on most individuals (fig. 98) (1). 

36. Ungues with 4-8 ventral setae longer than 
vertical ungues width (0); ventral setae sub- 
equal to or shorter than vertical ungues width, 
setae visible only at high power (x 50-125) (1). 

37. Body size large, range of lengths 8.0-11.5 mm 
(0); body size smaller, range of lengths 5.2- 
9.1 mm (1); body size very small, range of 
lengths 4.1-6.3 mm (2). These States were 
coded to minimize overlap among the three 
States (fig. 118). 

38. Pronotal and elytral margins concolorous with 
disc (0); margins paler (1). 

39. Pronotum faintly metallic (0); pronotum 
strongly metallic (1). 

40. Elytra faintly metallic (0); or strongly metallic 
(scored in male specimens) (1). 


Female Genitalia 

41. Apical fringe on basal gonocoxite composed 


of long setae (figs. 163, 165, 168, 215, 219, 
270, 273) (0); fringe composed of short setae 
(figs. 223, 226, 234, 237, 238) (1). 

42. More than 2 setae at inner angle of basal gon¬ 
ocoxite (figs. 163, 165, 168, 215, 219, 270, 
273) (0); 1-2 setae at inner angle (fig. 223) (1); 
no setae at inner angle (figs. 234, 237, 249) 
( 2 ). 

43. Lateral portion of basal gonocoxite fringe 
composed of 3 or more setae (figs. 163, 165, 
168, 215, 219, 223, 226, 270, 273) (0); lateral 
portion of fringe of less than 3 setae (figs. 234, 
237, 238) (1). 

44. Apical gonocoxite with acuminate apex (figs. 
163, 165, 168, 215, 219, 223, 226, 270, 273) 
(0); apical gonocoxite rounded (figs. 234, 237, 
247-249) (1). 

45. Apical nematiform setae short, less than x k 
length apical gonocoxite (figs. 163, 165, 168, 
215, 219, 270, 273) (0); nematiform setae 
longer, Vi length to subequal to length apical 
gonocoxite (figs. 234, 237, 247, 248) (1); ne¬ 
matiform setae longer than apical gonocoxite 
(figs. 224, 227) (2). 

46. Numerous closely spaced equal-length setae 
on dorsum of vagina (figs. 192-195) (0); larger 
vaginal setae sparse, few in number, much 
smaller setae may be interspersed among larg¬ 
er setae (figs. 245-249) (1). 


Male Genitalia 

47. Setae absent from parameral tips (figs. 153— 
162) (0); 3 or less setae present at apex of each 
paramere in all individuals (table 3; figs. 203, 
205,258) (1); 4-6 setae present at apex of each 
paramere in at least some individuals (figs. 
211, 213, 250, 251, 253, 255, 259) (2). 

48. Aedeagal intemal sac covered with fine spic¬ 
ules (figs. 250-260) (0); intemal sac with long¬ 
er microtrichia on eudorsal surface near gon- 
opore, sac surface appearing hairy (figs. 203, 
205, 211, 261) (1). 

49. Aedeagal intemal sac covered with fine spic¬ 
ules (figs. 207, 209, 250-260) (0); sac with 
longer microtrichia on eudextral surface, sac 
surface appearing hairy (figs. 203, 205, 211, 
213) (1). 

50. Aedeagal median lobe apex acutely pointed, 
slightly to abruptly uptumed (figs. 154, 156, 
159-162) (0); median lobe apex shorter, more 
bluntly rounded, not uptumed (figs. 155, 157, 
!58) (1). 

51. Aedeagal median lobe with euventral surface 
evenly curved (figs. 154-162) (0); euventral 
surface straight to convexly recurved in apical 
half (figs. 153, 207-210) (1). 

52. Aedeagal median lobe brunneous, moderately 
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dark (figs. 153-158, 162) (0); median lobe 
heavily melanized at least near attachment of 
parameres (figs. 159-161) (1). 

53. Aedeagal median lobe with ventral surface 
smooth medially (figs. 153-158) (0); lobe with 
ventral surface longitudinally wrinkled (figs. 
159-162) (1). 

54. Aedeagal median lobe wide at base and grad- 
ually narrowing toward apex (figs. 153-156, 
159-162) (0); median lobe slender through- 
out, subparallel (figs. 157-158) (1). 

Character Polarities 

The character-state polarities of the 54 
characters were determined by examining 
States in the primary and secondary outgroup 
taxa (appendix 3). If a single state was rep- 
resented in the primary outgroups, and also 
present in one or both of the secondary out¬ 
groups, that state was considered the primi¬ 
tive state for the Anchomenus clade in-group. 
Twenty-nine characters exhibited this pat- 
tem: 1, 4, 5, 6, 9, 10, 11, 13, 15, 16, 19, 20, 
22, 23, 25, 31, 37, 40, 41, 44, 45, 46, 47, 48, 
50, 51, 52, 53, 54. A second set of 16 char¬ 
acters was represented by two States in the 
primary outgroups, but only a single state in 
the secondary outgroups. This set included 
characters 2, 12, 18, 21, 27, 28, 29, 30, 32, 
33, 34, 35, 36, 38, 39, 49. In this instance, 
the state in the secondary outgroups was con¬ 
sidered the primitive state. Seven charac¬ 
ters—8, 14, 17, 24, 26, 42, 43—were repre¬ 
sented by more than one state in both the 
primary and secondary outgroups. For sev- 
eral, the primitive state could be determined 
by examining more outgroups in the Platyn- 
ini, and determining the more widespread 
state. Characters 14, 26, 42, and 43 were po- 
larized in this manner. Characters 17 and 24 
involve the development of the flight appa¬ 
ratus, with macroptery and the associated 
state of broadly rounded humeri assumed 
primitive. A pubescent abdominal sternum 
(character 8) was assumed primitive based 
on an outgroup criterion and a developmen- 
tal criterion. Pubescent sterna are present in 
taxa of the Rhadine-Tanystoma lineage (Lie- 
bherr, 1986); e.g., Tanystoma, some species 
of Rhadine (but not caudata ), and the genera 
Atranus LeConte and Anchus LeConte. If one 
assumes this lineage is more closely related 
to the Anchomenus clade than are Agonum 


or Platynus , pubescence is chosen as the 
primitive state for the Anchomenus clade. 
This polarity is supported by the occurrence 
of well-developed pubescence in some taxa 
with isodiametric microsculpture (e.g., T. 
picticornis , fig. 109), and the constant absence 
of evident pubescence from integument with 
transverse mesh microsculpture, as exhibited 
by the dorsum of S. bembidioides (fig. 112), 
and many species of Agonum and Platynus. 
One of the few Agonum to exhibit a pubescent 
integument, A. decorum Say, also has isodi¬ 
ametric microsculpture (Liebherr, 1983: fig. 
lb). As isodiametric microsculpture is con¬ 
sidered the more generalized condition, the 
associated pubescent condition is considered 
primitive based on correlation of character 
evolution among these characters. 

Polarities for two characters were chosen 
to go against what was dictated by the char¬ 
acter-state distributions in the six outgroups. 
The primitive state for character 7 was as¬ 
sumed to be presence of a variously devel- 
oped pubescent pelage on the dorsum. This 
decision follows that made for the associated 
character 8, and is based on the same out¬ 
group and developmental criteria. The very 
long pelage of A. virescens (fig. 123) may be 
a derived state relative to the condition where 
microsetae are best developed only on the 
lateral margins of the dorsum, but this con¬ 
dition is autapomorphic within this data set, 
and was therefore not recognized in the anal- 
ysis. For character 3, a sinuate pronotal lat¬ 
eral margin was assumed primitive, even 
though this state is represented in only two 
of the outgroups. The sinuate pronotum oc- 
curs in taxa throughout Platynini, and is also 
the preponderant pronotal shape in related 
tribes such as Pterostichini and Patrobini. 
This character is highly homoplasious, so the 
more generally distributed state was consid¬ 
ered primitive. 

Results 

Cladistic Relationships. The initial 
HENNIG86 analysis used the mhennig* and 
bb* options for cladogram construction, re- 
sulting in four equally parsimonious clado- 
grams 163 step long, with consistency index 
of 0.39, and retention index of 0.69 (Farris, 
1989). The topology of taxa classified in the 
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Fig. 291. Resolved relationships of Sericoda and Elliptoleus species for the most parsimonious, 163- 
step phylogenetic hypothesis. Species-group level sister relationships within Anchomenus for the 163- 
step cladogram are as portrayed in fig. 292. Flight-wing configuration indicated for all wing-dimorphic 
and brachypterous taxa in Sericoda and Elliptoleus. Additional character-state transformations, and 
character States for intemal nodes of cladogram necessary to satisfy nonreversed evolution of brachyptery 
indicated for all nodes within Elliptoleus (see text). 


genera Tetraleucus and Anchomenus is as in 
figure 292, whereas the consensus cladogram 
of taxa classified in Sericoda and Elliptoleus 
exhibits the topology of figure 291. The four 
equally parsimonious cladograms resuit from 
ambiguity in defining sister-group relation¬ 
ships within Elliptoleus . 

In the initial analysis (fig. 291), Elliptoleus 
is defined as the sister-group to the Hima- 


layan species, S. lissoptera , based on a trans- 
formation series of flight-wing reduction from 
fully winged in S . quadripunctata , to wing- 
dimorphic in S. lissoptera , to brachypterous 
in all species of Elliptoleus except E. acutes- 
culptus , which reverts to the wing-dimorphic 
state. If this cladogram structure is accepted, 
the wing-dimorphic condition of E. acutes- 
culptus (figs. 44, 45) is interpretable as an 
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evolutionary reversal from the vestigial- 
winged condition occurring in all other spe¬ 
cies of Elliptoleus (fig. 47). This cladogram 
also dictates a reversal in the evolution of 
metathoracic structure, although metatho- 
racic condition was not included in this anal- 
ysis because it is dictated by flight-wing con¬ 
dition. Among Elliptoleus , the wing 
dimorphic E . acutesculptus has a longer 
metathorax in all individuals, evidenced by 
the metepistemum being 1.5 x as long as wide. 
The other vestigially winged species have re- 
duced metathoraces; their metepistema have 
subequal lateral and anterior sides. 

The most parsimonious explanation is not 
acceptable from a developmental viewpoint, 
as wing loss and associated changes are con- 
sidered a unidirectional derivation, and in- 
terpretable under Dollo’s Rule (Rensch, 
1959). Besides general atrophy of the meta¬ 
thorax, the loss of flight capability may in¬ 
volve facultative polymorphism in wing- 
muscle development (van Schaick Zillesen 
and Brunsting, 1984), and increased vari- 
ability and loss of wing veins and cells (Lie- 
bherr, 1986) prior to evolution of the bra- 
chypterous state. Thus, even though the wing- 
dimorphic configuration may be under con- 
trol of a single locus, it is derived via disrup- 
tive selection on a more variable, polygenic 
wing-polymorphic condition (den Boer et al., 
1980). Loss of the winged state from popu- 
lations of a wing-dimorphic species, resulting 
in a vestigial-winged species, presumably 
would be due to directional selection favoring 
the vestigial allele of this supergene. Once 
wing loss has occurred, selective constraints 
on the flight apparatus would be relaxed, al- 
lowing disruption of the supergenetic inte- 
gration. Derivation of an identically func- 
tional wing (fig. 44) from the vestigial 
condition (fig. 47) would necessitate reinte- 
gration of the genes goveming wing devel¬ 
opment, an extremely unlikely series of 
events. 

If the irreversibility of wing loss is accept- 
ed, the initial four cladograms must be mod- 
ified to accommodate a different interpreta- 
tion of the wing-reduction transformation 
series (character 24). If E. acutesculptus has 
retained the wing-polymorphic state, each of 
the ancestral taxa in the Elliptolus clade must 


also have retained the polymorphic condi¬ 
tion. Based on the consensus topology of the 
initial cladograms, an additional seven char- 
acter-state changes are necessary; i.e., inde- 
pendent losses of the wing-dimorphic state 
in seven vestigially winged species or line- 
ages. Such a change would make E . white- 
headi and E. zapotecorum sister species, and 
resolve the more apical trichotomy so that 
E . vixstriatus is the sister group to either of 
the other two clades at the trichotomy (fig. 
291). For the four inital cladogram topolo- 
gies, an additional seven, seven, eight, or eight 
steps would be required. 

In order to find a second parsimonious so- 
lution that discounts the structure imposed 
by such an improbable wing-reduction trans¬ 
formation series, the genus Elliptoleus was 
analyzed cladistically in isolation. The char¬ 
acter States of the 11 species were polarized 
(appendix 3) based on: (1) the original out- 
group polarization used for all species (all 
characters except those listed below); (2) syn- 
apomorphies defining the basal topology of 
the initial cladograms (characters 7, 32, 37, 
47; fig. 292); (3) the more primitive of the 
two derived States within Elliptoleus (char¬ 
acters 3, 17); (4) Dollo’s Rule (character 24). 
The primitive state for characters 1 and 47' 
could not be determined using outgroup 
comparison, and these characters initially 
were coded as missing from the Elliptoleus 
outgroup. These characters were polarized 
subsequent to the cladistic analysis of Ellip¬ 
toleus based on the topology imposed by the 
ordered characters (Liebherr, 1989). Char¬ 
acters 8 and 18 are monomorphic within El¬ 
liptoleus. 

This second analysis results in four equally 
parsimonious cladograms. The cladogram 
topologies are identical to those determined 
for the Elliptoleus species in the initial anal¬ 
ysis, however the root is moved to the inter- 
node between the E. acutesculptus-E . olis- 
thopoides clade and the remaining nine 
species. To use the successive approxima- 
tions character weighting (SACW) option, the 
Elliptoleus character data were recoded using 
additive binary coding. Successive approxi- 
mations weighting results in two cladograms 
being considered equally likely, one of which 
is shown as the Elliptoleus clade of figure 292. 
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Fig. 292. Preferred 164-step phylogenetic hypothesis (c.i. = 0.39, r.i. = 0.69) that satisfies irrevers- 
ibility criterion for flight-wing reduction. Character-state advances indicated by hash-bars; character 
state reversals indicated by X’s; second most derived state in 3-step transformation series indicated by 
prime. 


The altemative cladogram groups E. zapo - 
tecorum and E. whiteheadi as sister species 
based on the synapomorphy of character 35. 
The two cladograms rejected under SACW 
resolve a clade comprising E. vixstriatus as 
sister species to E . balli and E. tequilae , ac- 
companied by either of the two arrangements 
for the E. zapotecorum-E . crepericornis-E . 
whiteheadi triplet mentioned above. 

The cladogram for Elliptoleus found in the 
secondary analysis was grafted to the base of 
the original cladogram (fig. 291) and varia- 
tions thereof using the tree input option of 
HENNIG86. The most parsimonious clado¬ 
gram found was 164 steps long with a con- 
sistency index of 0.39 and a retention index 


of 0.69 (fig. 292). This cladogram is preferred 
based on: (1) including one of the two most 
parsimonious hypotheses of relationships 
within Elliptoleus chosen by SACW; (2) being 
only one step longer than the overall most 
parsimonious cladograms, while satisfacto- 
rily presenting the wing-reduction transfor¬ 
mation series; (3) sharing the basal topology 
of the most parsimonious cladograms, i.e., 
the relationships within the genera Tetraleu- 
cus , Anchomenus , and the common ancestor 
of Sericoda plus Elliptoleus ; (4) grouping geo- 
graphically adjacent taxa as sister species in 
the resolution of E . zapotecorum , E. creper- 
icornis , and E . whiteheadi (fig. 290). For the 
zoogeographic analysis, however, the ambi- 
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guity regarding the relationships of the three 
last named taxa was retained, with both sis- 
ter-group pairings used as altemative bases 
for establishing hypotheses of area relation¬ 
ships within Mexico. 

Character Evolution. The ambiguities 
of the initial cladistic analysis are concen- 
trated in the Elliptoleus clade, as this area of 
the cladogram is resolved by fewer synapo- 
morphies. If the total number of character 
changes is divided by the number of terminal 
plus intemal intemodes (also called edges), 
the Elliptoleus clade is resolved by an average 
of 1.63 character-state changes per edge (fig. 
292). The reduced cladistic ambiguity within 
Anchomenus and Sericoda is understandable, 
given their higher respecti ve ratios of 3.06 
and 4.25 character-state changes per edge. 
This difference is not based on occurrence of 
more autapomorphies within Sericoda or An¬ 
chomenus, as such characters were not in- 
cluded in the analysis. If anagenetic change 
within present-day species is considered a po- 
tential bias in comparing the amounts of 
character evolution in the two lineages, the 
comparison can be restricted to character- 
state changes per intemal edge of the clado¬ 
gram. With this method, an average of 1.5 
changes occur per edge within Elliptoleus, 
versus 5.0 and 3.4 changes per edge within 
Sericoda and Anchomenus. Again, the total 
of anagenetic change within Elliptoleus is 
much less than within Anchomenus and Ser¬ 
icoda. If comparison is restricted to the sister 
genera Sericoda and Elliptoleus, the amount 
of character evolution is directly comparable 
in taxa of equal age. 

The amount of character change is not cor- 
related with the number of known cladoge- 
netic events; 31 character-state changes ha ve 
occurred during 10 known cladogenetic events 
within Elliptoleus, whereas 51 state changes 
have occurred during 6 such events within 
Sericoda. We would have to hypothesize at 
least 10 more cladogenetic events within Ser¬ 
icoda, resulting in 11 undiscovered or extinct 
species, in order to obtain similar ratios of 
character-state change to cladogenesis in the 
two genera. Such an estimate assumes that 
each of these additional species would not be 
distinguishable from the cladogram node at 
which it is placed; therefore it would add no 
more character-state changes to the clado¬ 


gram. Given the generally large distributions 
of Sericoda species (figs. 221, 222, 229-231, 
240), and the very restricted distributions of 
Elliptoleus species (figs. 269, 287, 290), such 
a finding is not likely. Conversely, discovery 
of new species of Elliptoleus would appear 
much more probable as Mexican mountain 
systems become more carefully sampled. 
Therefore, it can be concluded that character 
state changes in these two genera do not ap¬ 
pear to be equally correlated with cladoge¬ 
netic events. 

The sister genera Sericoda and Elliptoleus 
exhibit very different distributional pattems, 
and have very different powers of dispersal. 
Sericoda species generally possess broad geo- 
graphic distributions. Three species are cir- 
cumboreal, and a fourth is found from north 
of the Arctic Circle to south of the Equator 
(figs. 365-367). They occupy montane and bo- 
real habitats. In Mexico where the geographic 
distributions overlap, Sericoda bembidioides 
is found at higher elevations than any species 
of Elliptoleus. 

Most species’ distributions within Sericoda 
exhibit large disjunctions. These may range 
from populations occupying higher-elevation 
habitats on Mexican and Central American 
volcanoes (i.e., S. bembidioides) (fig. 240), to 
populations isolated in Scandinavia, the Eu- 
ropean Alps, southeast Asia, westem North 
America, and Guatemala for S. bogemannii 
(figs. 230, 231). Ali species of Sericoda except 
S. lissoptera are macropterous, and their oc- 
cupation of isolated habitats and much of the 
boreal Holarctic Region attests to their col- 
onization abilities. The isolation of S. mon¬ 
tana in the Sierra Maestra of Cuba, with the 
mainland S. bembidioides as sister species, is 
consistent with overwater colonization and 
speciation on Cuba. Infraspecific geographic 
variation occurs within several species. S. 
bembidioides exhibits clinal variation in body 
size correlated with latitude (fig. 241). Al- 
though sample sizes are small, S. lissoptera 
appears to exhibit considerable variation in 
frequencies of flight-wing configuration (table 
4) across its very limited range in the Him- 
alaya (fig. 222). S. ceylonica exhibits geo¬ 
graphic heterogeneity for the flatback-hunch- 
back polymorphism (table 5). Genetic 
variation arising within populations may be 
spread throughout these species by gene flow, 
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while being modulated by selection pressures 
operating on the Continental level. Although 
geographic variation may exist due to isola- 
tion by distance, speciation is impeded by 
genetic cohesion caused by gene flow. In this 
context, relatively greater numbers of char- 
acter-state changes could arise in semi-iso- 
lated populations and spread throughout the 
species during its history. 

Elliptoleus , on the other hand, has radiated 
within a much more restricted geographic re- 
gion, i.e., the montane regions of Mexico 
north of the Isthmus of Tehuantepec (fig. 370). 
Many species’ distributions are parapatric, 
with sister species occupying adjacent areas 
of suitable habitat; e.g., E. acutesculptus and 
E. olisthopoides (fig. 269), E. balli and E. 
tequilae (fig. 290), and E. crepericornis and 
E. xvhiteheadi (fig. 290, assuming the cladistic 
topology of fig. 292). Each of the two most 
geographically restricted species have been 
described from essentially single localities (E. 
corvus [fig. 269] and E. luteipes [fig. 290]). All 
Elliptoleus species except E. acutesculptus are 
strictly brachypterous, greatly reducing the 
possibility of colonization of habitats isolated 
by unsuitable terrain. Their geographically 
restricted population structure allows little 
infraspecific variation distributed across space 
in these species. Poor colonization ability 
makes them responsive to more local vicar- 
iant events, resulting in speciation. Within 
Elliptoleus , low vagility coupled with limited 
geographic ranges and locally operating se¬ 
lection pressures has resulted in greater spe¬ 
ciation, with corresponding decrease in an- 
agenetic character-state changes between 
cladogenetic events. 

Futuyma (1989a, 1989b) argued that spe¬ 
ciation preserves anagenetic change that has 
occurred during the existence of a species. If 
this argument is generalized without regard 
to infraspecific pattems of population struc¬ 
ture, the number of character-state changes 
in a lineage should be correlated with the 
number of speciation events. In the above 
case, the very different biological attributes 
of the sister lineages have resulted in different 
evolutionary pattems, illustrating that high- 
er-level pattems greatly modulate Futuyma’s 
generalization. Larson (1989) suggested that 
viewing pattems of character evolution in 
light of speciation pattems deduced by cla¬ 


distic analysis could determine whether evo¬ 
lution operated in a hierarchical or nonhier- 
archical manner. If evolution operates strictly 
nonhierarchically on populations within spe¬ 
cies, the number of character-state changes 
during diversification of sister taxa should be 
similar. However, if evolutionary processes 
operate hierarchically, different population 
structures in sister taxa should resuit in dif¬ 
ferent pattems and amount of morphological 
change. If so, the very different population 
structures of Elliptoleus and Sericoda have 
resulted in different pattems of morpholog¬ 
ical change, supporting the hierarchical view 
of evolutionary process, and the importance 
of singular events in the histories of lineages. 
One such event would have been the evolu¬ 
tion of brachyptery in Elliptoleus . 

Diagnostic Characters. Based on the 
overall pattem of character-state changes on 
the cladogram (fig. 292), the diagnostic utility 
of various characters can be examined. As 
mentioned above, flight-wing configuration 
(character 24) should not be considered a use- 
ful diagnostic character in this group. Within 
Anchomenus , A. dorsalis exhibits polymor- 
phic partial reduction of the metathoracic 
wings, and brachyptery in the Southern reach- 
es of its distribution, although macropterous 
individuals have been reported flying (den 
Boer et al., 1980). S. lissoptera is dimorphic 
for flight wings (table 4), whereas its sister 
species S. quadripunctata is fully macropter¬ 
ous. Within Elliptoleus , the most northerly 
distributed species, E. acutesculptus , exhibits 
wing dimorphism (table 6), and then only in 
its more northerly populations. Its sister spe¬ 
cies, E . olisthopoides , and all other Ellipto¬ 
leus species are completely brachypterous. 

The setae on the lateral aspects of the sub- 
mentum (character 2, figs. 26-33) have been 
used by Habu (1978) and Moret (1989) to 
establish generic limits within the subtribe 
Platyni. Based on the taxa studied herein, this 
character is completely unreliable for defin- 
ing generic groups. Within Elliptoleus , any of 
three configurations occurs, with the outer 
submentum setae both present, unilaterally 
present, or both absent. Intrageneric vari- 
ability is also seen in Anchomenus , where A. 
cyaneus and A. yukihikoi lack the outer setae, 
whereas the other species possess them. For 
these taxa, the derived loss occurs in parallel, 
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and does not define any cladistic relationship. 
When this character is viewed in the hetero- 
bathmy (Hennig, 1966) of other characters, 
it is clearly of limited phylogenetic interest. 

Semenow (1889) established the genus 
Chlaeniomimus at least in part by the pres- 
ence of a dense dorsal pelage in A. virescens. 
As shown for Agonum decorum Say (Liebherr, 
1983), this character may be controlled 
by a single locus, and may be infraspecifically 
dimorphic. As such, use of this character for 
generic circumscription within Platynini is 
suspect. 

The presence of parameral setae (character 
47, figs. 203-214, 250-261) is considered a 
synapomorphy of Sericoda and Elliptoleus. 
The polarity of this character is well sub- 
stantiated based on absence of parameral se¬ 
tae in other basal groups of the subtribe Pla- 
tyni and in the sister subtribe Sphodri. 
Lindroth (1966) suggested that presence of 
parameral setae indicates a phylogenetically 
basal position for Sericoda , however, the 
character as interpreted here indicates a sis- 
ter-group relationship with Elliptoleus. Habu 
(1978: 120) reported the presence of a single 
parameral seta in one specimen of Agonum 
shirahatai Habu, indicating that setal induc- 
tion at this position is possible in other pla- 
tynine taxa. 

The tuberculate inner carina of the male 


mesotibiae (character 31, figs. 100, 101) was 
noted by Habu (1978), and serves to diagnose 
one clade within Sericoda. Habu suggested 
that this clade be considered Sericoda , where- 
as the clade containing S. quadripunctata be 
considered Agonodromius. Based on the lim¬ 
ited diversity of these groups, such nomen- 
clatural inflation is unwarranted. 

Metacoxal setation (character 26, figs. 76- 
83) may be used to diagnose Sericoda species, 
as they lack the inner metacoxal seta (figs. 
79, 80). This absence is also observed within 
the clade of westem North American Ancho- 
menus. The setal absence within A. virescens 
is also represented by the cladogram, but in 
this instance the ventral part of the body is 
covered by a dense pelage, which may be 
correlated with the setal loss, or simply ob¬ 
scure its recognition in wom specimens. 

Although pronotal shape is generally con¬ 
sidered a poor indicator of phyletic similarity 
within Platynini (Liebherr, 1986), Ancho- 
menus species all possess prothoraces with 
sinuate lateral margins and quadrate hind an- 
gles. Based on the broad distribution of this 
configuration throughout Platynini and re- 
lated tribes, this is considered the primitive 
condition for this clade. It has been presum- 
ably modified in parallel in Tetraleucus , Seri¬ 
coda, and Elliptoleus. 


CLADISTIC ANALYSIS OF LARVAE 


In order to test the cladistic hypothesis 
based on adult characters (fig. 292), larvae of 
Anchomenus clade taxa were studied and an- 
alyzed cladistically. First instar larvae of six 
species were available for study, and these 
formed the basis for the cladistic analysis. 
These first instars are described below, using 
the setal and sensillar nomenclatural system 
of Bousquet and Goulet (1984). 

Descriptions for larvae in the Anchomenus 
clade have been published prior to this study. 
Kemner (1913) described the third instar of 
Anchomenus dorsalis. All three larval instars 
of the same species were described by Hurka 
and Smrz (1981). Boldori (1941) provided an 
incomplete description of A. cyaneus , focus- 
ing on the structure of the mandibles, nasale, 
and urogomphi. Numerous species of Pla¬ 


tynini were described by Thompson (1979), 
including Tetraleucus picticornis, A. funebris, 
and Sericoda obsoleta. All of these descrip¬ 
tions suitably illustrate tribal or generic di- 
agnostic characters for the larval stages, but 
unfortunately they do not provide enough de- 
tail with regard to setal or sensillar pres- 
ence/absence and placement to enable fur- 
ther taxonomic analysis. It was not until the 
nomenclatural system of Bousquet and Gou¬ 
let (1984) that a groundplan for all setal and 
sensillar positions in larval Carabidae was 
proposed. Most prior descriptions do not 
provide illustrations suitable for assigning the 
Bousquet-Goulet nomenclature, and are 
therefore unsuitable for use in species-level 
phylogenetic analysis. 

This cladistic analysis was restricted to 
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characters of the first instar for several rea- 
sons. Bousquet and Goulet (1984) reported 
that setal pattems were less variable among 
conspecific first instar larvae as well as first 
instar larvae of different taxa. In the second 
and third instars, the primary setae and sen¬ 
silia observed in the first instar are aug- 
mented by more variably present or posi- 
tioned setae and sensilia, which they called 
secondary setae and sensilia. It is much more 
difficult to homologize these secondary struc- 
tures due both to the increased complexity 
introduced by the presence of many second¬ 
ary setae, and the increased variability in their 
position and presence. Secondly, second and 
third instar larvae were not available for ali 
six of the taxa for which first instar larvae 
were obtained. Thus it was deemed more ap- 
propriate to limit the larval characters to those 
of the first instar, thereby maximizing con- 
fidence in setal and sensillar homology, as 
well as the number of taxa available for anal- 
ysis. 

The taxa included in the analysis are: (1) 
Tetraleucus picticornis, (2) Anchomenus dor¬ 
salis , (3) A. funebris , (4) Sericoda bembi- 
dioides, (5) Elliptoleus curtulus, and (6) E. 
vixstriatus. The first instar larvae are first de- 
scribed below. Following the descriptions, the 
derived character States for the taxa are dis- 
cussed, with taxa grouped according to syn- 
apomorphies determined by outgroup com- 
parison. Setal and sensillar nomenclature 
foliows Bousquet and Goulet (1984). The 
frontal setal ratio is the distance between se¬ 
tae FR11 divided by the distance between 
setae FR7. 

Tetraleucus picticornis Newman 
First-instar larva 

Head: Width 0.43-0.46 mm (n = 2). Fron¬ 
tale (fig. 293) with 11 setae and 6 sensilia (a- 
f); seta FR3 longer than FR4; FR11 setae 
separated, frontal setal ratio 0.23-0.25; na¬ 
sale smooth, concave; 8-9 egg-bursting den- 
ticles near frontal suture. Parietale (figs. 293- 
295) with 19 setae and 15 sensilia (a-o); epi- 
cranial suture short, parietals meeting for 
only a short distance; cervical keel not evi- 
dent; sensilia PAo lateroposterad setae PA19 
(fig. 294). Mandible (fig. 296) falcate, bearing 
2 setae and 3 sensilia; penicillus much re- 


duced. Maxilla (fig. 297); with 11 setae (1-3, 
5-12) and 7 sensilia (a-g), 7 gMX setae; la¬ 
cinia setose (MX6), not peglike. Labium (fig. 
298) with 5 setae (1-3, 5, 6) and 3 sensilia; 
ligula narrow. Antenna with 7 setae and 7 
sensilia (a-g) plus 1 sensilia on first and sec¬ 
ond antennomere (fig. 299); third antennom- 
ere with ovoid sensory button. 

Thorax: Pronotum (fig. 300) with 14 setae 
and 10 sensilia (a-d, f-i, k, 1); 3-6 gPS setae 
on prostemum. Mesonotum (fig. 301) with 
14 setae and 5 sensilia (a-d, g), and 1 extra 
sensilia anterad seta 9. 

Legs: Ali groundplan setae and sensilia 
present; tarsal seta 1 (TAI) set V l6 tarsal length 
from base. 

Abdomen: Tergite I (fig. 302) with 11 setae 
and 2 sensilia (a,d); sensilia TEd laterad setae 
TEII. Sternite VIII with 5 setae each side, 
ST1 on anterior sternite, and ST3-ST6 on 
stemal sclerite. Urogomphi (fig. 303) short, 
broad, unsegmented, with 8 setae (1-4, 6*, 
7-9) and 5 sensilia (a,d-g); UR6* on dorsal 
surface. Pygidium (fig. 304) with 7 setae and 
6 sensilia; sensilia PYd mesoposterad setae 
PY5; uropod crochets very fine. 

Source and Deposition: Reared from 
adults collected at FL: Leon Co., Lake Ia- 
monia, 23, 28-III-1986. Specimens deposit- 
ed in CUIC (JKL rearing lot 86C23.4). 

Anchomenus dorsalis Pontoppidan 
First-instar larva 

Head: Width 0.55-0.59 mm (n = 2). Fron¬ 
tale (fig. 305) with 11 setae and 7 sensilia (a- 
f, e'); FR3 shorter than FR4; FR 11 setae 
moderately separated; frontal setal ratio 0.10; 
nasale denticulate, 6-7 denticles each side; 
10-12 egg-bursting denticles near frontal su¬ 
ture; 2 pale ovoid fasciae mesad egg bursters, 
surrounding area more darkly brunneous. 
Parietale (figs. 305-307) with 19 sensilia (a- 
o); epicranial suture moderate, parietals 
meeting for V 8 head length; well-developed 
cervical keel absent, weak cervical groove 
present; sensilia PAo laterad setae PA 19 (fig. 
306). Mandible acuminate at apex, bearing 2 
setae and 3 sensilia (fig. 308); penicillus well 
developed. Maxilla (fig. 309) with 11 setae 
(1-3, 5-12) and 7 sensilia (a-g); approxi- 
mately 26 gMX setae; lacinia peglike, with 
apical seta (MX6). Labium (fig. 310) with 5 
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Figs. 293 - 304 . First instar larva of Tetraleucus picticornis. Primary setae indicated by numbers, 
sensilia indicated by letters. 293. Head capsule, dorsal view. 294. Anterior region of head capsule at 
gular suture, ventral view. 295. Head capsule, right lateral view. 296. Left mandible, dorsal view. 297. 
Right maxilla, dorsal view. 298. Labium, dorsal view. 299. Right antenna, dorsal view. 300. Pronotum, 
left lateral view. 301. Mesonotum, left lateral view. 302. Abdominal I tergite and epipleurite, lateral 
view. 303. Urogomphi and abdominal segment IX, dorsal view. 304. Pygidium, right lateral view, 
uropods everted. Scale bar = 0.10 mm. pe = penicillus; gMX = maxillary setae. 
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Figs. 305-311. First instar larva ofAnchomenus dorsalis. Primary setae indicated by numbers, sensilia 
indicated by letters. 305. Head capsule, dorsal view. 306. Anterior region of head capsule at gular suture, 
ventral view. 307. Head capsule, right lateral view. 308. Left mandible, dorsal view. 309. Right maxilla, 
dorsal view. 310. Labium, dorsal view. 311. Right antenna, dorsal view. Scale bar = 0.10 mm. pe = 
penicillus. 


setae (1-3, 5, 6) and 3 sensilia; ligula pro- 
truding, narrow. Antenna (fig. 311) with 7 
setae and 7 sensilia (a-g), plus 1 sensilia on 


second antennomere; third antennomere with 
ovoid sensory button. 

Thorax: Pronotum (fig. 312) with 14 setae 
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Figs. 312-316. First instar larva of A nchomenus dorsalis . Primary setae indicated by numbers, sensilia 
indicated by letters. 312. Pronotum, left lateral view. 313. Mesonotum, left lateral view. 314. Abdominal 
I tergite, lateral view. 315. Urogomphi and abdominal segment IX, dorsal view. 316. Pygidium, right 
lateral view, uropods uneverted. 0.25 mm scale bar for fig. 315, 0.10 mm scale bar for others. 


and 12 sensilia (a-c, e-k, 1', 1"), sensilia PRd 
missing; 6-9 gPS setae on prostemum. Meso¬ 
notum (fig. 313) with 15 setae (1-15, 1'; 
seta 10 looking like a sensilium) and 7-8 sen¬ 
silia (a-f, plus 1 or 2 sensilia at the g position). 

Legs: Ali groundplan setae and sensilia 
present; tarsal seta 1 (TAI) set about V 2 tarsal 
length from base. 

Abdomen: Tergite I (fig. 314) with 9 setae 
(1-7, 9, 10), 4 sensilia (a-d), and 3-4 sensilia 
at position of seta TEII. Sternite VIII with 
6 setae each side. Urogomphi (fig. 315) elon¬ 
gate, unsegmented, medially curved, with 9 
setae and 7 sensilia (a-g). Pygidium (fig. 316) 


with 7 setae and 6 sensilia; sensilia PYd an- 
terad setae PY 5; uropod crochets fine but ev- 
ident. 

Source and Depositioni Reared ex adults 
from German Democratic Republic, Halle 
district, Gimritz, 15-VI-1988 by Eric Amdt. 
Specimens deposited in CUIC. 


Anchomenus funebris LeConte 
First-instar larva 

Head: Width 0.54-0.58 mm (n = 3). Fron¬ 
tale (fig. 317) with 11 setae and 6 sensilia (a- 
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Figs. 317 - 322 . First instar larva of Anchomenus funebris. Primary setae indicated by numbers, 
sensilia indicated by letters. 317. Head capsule, dorsal view. 318. Head capsule, right lateral view. 319. 
Left mandible, dorsal view. 320. Right maxilla, dorsal view. 321. Labium, dorsal view. 322. Right 
antenna, dorsal view. Scale bar = 0.10 mm. pe = penicillus; gMX = maxillary setae. 


f), sensilia FRf sometimes unilaterally dou- 
bled; seta FR3 shorter than FR4; FR11 setae 
separated, frontal setal ratio 0.15; nasale fine- 
ly denticulate medially, more coarsely toothed 
laterally, 7-10 denticles each side; 7-8 egg- 
bursting denticles near frontal suture. Par¬ 
ietale (figs. 317, 318) with 19 setae and 15 
sensilia (a-o); epicranial suture moderate, pa- 
rietals meeting for Vs head length; cervical 
keel and associated cervical groove well de- 
veloped; sensilia PAo laterad setae PA19. 
Mandible (fig. 319) acuminate, bearing 2 se¬ 
tae and 2 sensilia; penicillus well developed. 
Maxilla (fig. 320) with 11 setae (1-3, 5-12) 
and 7 sensilia (a-g); approximately 30 gMX 
setae; lacinia peglike with apical seta (MX6). 
Labium (fig. 321) with 5 setae (1-3, 5, 6) and 


3 sensilia; ligula narrowing to apex. Antenna 
(fig. 322) with 7 setae and 7 sensilia (a-g) plus 
1 sensilia on second antennomere; third an- 
tennomere with pointed sensory button. 

Thorax: Pronotum (fig. 323) with 14 setae 
and 12 sensilia (a—1); 3-6 gPS setae on pro- 
stemum. Mesonotum (fig. 324) with 14 setae 
and 7 sensilia (a-g). 

Legs: All groundplan setae and sensilia 
present; tarsal seta 1 (TAI) set x h tarsal length 
from base. 

Abdomen: Tergite I (fig. 325) with 11 setae 
and 4 sensilia; sensilia TEd anterad setae 
TEII. Sternite VIII with 6 setae each side. 
Urogomphi (fig. 326) elongate, unsegmented, 
medially curved, with 9 setae and 7 sensilia 
(a-g). Pygidium (fig. 327) with 7 setae and 6 
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Figs. 323-327. First instar larva of Anchomenus funebris. Primary setae indicated by numbers, 
sensilia indicated by letters. 323. Pronotum, left lateral view. 324. Mesonotum, left lateral view. 325. 
Abdominal I tergite, lateral view. 326. Urogomphi and abdominal segment IX, dorsal view. 327. Py- 
gidium, right lateral view, uropods partially everted. 0.25 mm scale bar for fig. 326, 0.10 mm scale bar 
for others. 


sensilia; sensilia PYd anterad setae PY5; uro- 
pod crochets fine but evident. 

Source and Depositioni Reared ex adults 
from NV: Douglas Co., Topaz Lake, collected 
14-XII-1978. Larvae preserved 29-IV-1979. 
Specimens deposited in CUIC. 

Sericoda bembidioides Kirby 
First-instar larva 

Head: Width 0.41-0.43 mm (n = 2). Fron¬ 
tale (fig. 328) with 11 setae and 6 sensilia (a- 
f); seta FR3 shorter than FR4; FR11 setae 
proximate, frontal setal ratio 0.05; nasale 
denticulate, 6-8 denticles each side of median 
tridenticulate process; 5-6 egg-bursting den¬ 
ticles each side near frontal suture. Parietale 
(figs. 328, 329) with 19 setae and 15 sensilia 
(a-o); epicranial suture moderate, parietals 


meeting for V& head length; cervical keel and 
associated cervical groove well developed; 
sensilia PAo laterad setae PA19. Mandible 
(fig. 330) acuminate, with 2 setae and 3 sen¬ 
silia; penicillus well developed. Maxilla (fig. 

331) with 11 setae (1-3, 5-12) and 7 sensilia 
(a-g); approximately 26 gMX setae; lacinia 
peglike with apical setae (MX6). Labium (fig. 

332) with 5 setae (1-3, 5,6) and 3 sensilia; 
ligula quadrate. Antenna (fig. 333) with 7 se¬ 
tae and 7 sensilia (a-g) plus 1-2 sensilia on 
second antennomere; third antennomere with 
broadly pointed sensory button. 

Thorax: Pronotum (fig. 334) with 14 setae 
and 11 sensilia (a-c, e-1, sensilia PRd miss- 
ing); 6-9 gPS setae on prostemum. Meso¬ 
notum (fig. 335) with 14 setae and 7 sensilia 
(a-g). 

Legs: All groundplan setae and sensilia 
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Figs. 328-338. First instar larva of Sericoda bembidioides. Primary setae indicated by numbers, 
sensilia indicated by letters. 328. Head capsule, dorsal view. 329. Head capsule, right lateral view. 330. 
Left mandible, dorsal view. 331. Right maxilla, dorsal view. 332. Labium, dorsal view. 333. Right 
antenna, dorsal view. 334. Pronotum, left lateral view. 335. Mesonotum, left lateral view. 336. Abdominal 
I tergite and epipleurite, lateral view. 337. Urogomphi and abdominal segment IX, dorsal view. 338. 
Pygidium, right lateral view, uropods partially everted. Scale bar = 0.10 mm. pe = penicillus; gMX = 
maxillary setae. 
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Figs. 339-344. First instar larva of Elliptoleus curtulus. Primary setae indicated by numbers, sensilia 
indicated by letters. 339. Head capsule, dorsal view. 340. Head capsule, right lateral view. 341. Left 
mandible, dorsal view. 342. Right maxilla, dorsal view. 343. Labium, dorsal view. 344. Right antenna, 
dorsal view. Scale bar = 0.10 mm. pe = penicillus; gMX = maxillary setae. 


present; tarsal seta 1 (TAI) set 5 / 12 tarsal length 
from base. 

Abdomen: Tergite I (fig. 336) with 11 setae 
and 4 sensilia; sensilia TEd anterad setae 
TEII. Sternite VIII with 6 setae each side. 
Urogomphi (fig. 337) elongate, straight, with 
membranous areas on inner 3 A diameter dis- 
tad setae UR4 and on outer face distad setae 
UR5; 9 setae and 7 sensilia (a-g) present. 
Pygidium (fig. 338) with 7 setae and 6 sen¬ 
silia; sensilia PYd anterad setae PY5; uropod 
crochets fine but evident. 

Source and Deposition: Reared ex adults 
from MEX: Veracruz, Cofre de Perote, 18- 


VIII-1987, D.A. Millman and J.K. Liebherr. 
Specimens deposited in CUIC (JKL rearing 
lot 87H18.1). 

Elliptoleus curtulus Bates 
First-instar larva 

Head: Width 0.47-0.50 mm (n = 2). Fron¬ 
tale (fig. 339) with 11 setae and 6 sensilia (a- 
f); setae FR3 shorter than FR4; FR11 setae 
proximate, frontal setal ratio 0.06; nasale 
denticulate, 6 denticles each side of bidentate 
median projection; 4 egg-bursting denticles 
each side near frontal suture. Parietale (figs. 
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Figs. 345 - 349 . First instar larva of Elliptoleus curtulus. Primary setae indicated by numbers, sensilia 
indicated by letters. 345. Pronotum, left lateral view. 346. Mesonotum, left lateral view. 347. Abdominal 
I tergite, lateral view. 348. Urogomphi and abdominal segment IX, dorsal view. 349. Pygidium, right 
lateral view, uropods everted. Scale bar = 0.10 mm. 


339, 340) with 19 setae and 15 sensilia (a-o); 
epicranial suture moderate, parietals meeting 
for Vs head length; cervical keel and associ- 
ated cervical groove well developed; sensilia 
PAo laterad setae PA19. Mandible (fig. 341) 
acuminate, with 2 setae and 3 sensilia; pen- 
icillus well developed. Maxilla (fig. 342) with 
11 setae (1-3, 5-12) and 7 sensilia (a-g); ap- 
proximately 29 gMX setae; lacinia peglike 
with apical setae (MX6). Labium (fig. 343) 
with 5 setae (1-3, 5, 6) and 3 sensilia; ligula 
broad, narrower apically. Antenna (fig. 344) 
with 7 setae and 7 sensilia (a-g) plus 1 sensilia 
on second antennomere; third antennomere 
with ovoid, apically pointed sensory button. 


Thorax: Pronotum (fig. 345) with 14 setae 
and 11 sensilia (a-c, e-1, sensilia PRd miss- 
ing); 6-9 gPS setae on prostemum. Meso¬ 
notum (fig. 346) with 14 setae and 7 sensilia 
(a-g). 

Legs: All groundplan setae and sensilia 
present; tarsal seta 1 (TAI) and 5 / 12 tarsal 
length from base. 

Abdomen: Tergite I (fig. 347) with 11 setae 
and 4 sensilia; sensilia TEd anterad setae 
TEII. Sternite VIII with 6 setae each side. 
Urogomphi (fig. 348) elongate, with mem- 
branous area on inner face distad setae UR4, 
membranous area on outer face distad UR5 
and jointlike line at UR6; 9 setae and 7 sen- 
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silla (a-g) present. Pygidium (fig. 349) with 7 
setae and 6 sensilia; sensilia PYd anterad se- 
tae P45; uropod crochets spiculate, well de- 
veloped. 

Source and Depositioni Reared ex adults 
from MEX: Oaxaca, Hwy. 131 23.6 km N 
Jct. Hwy. 190 at Huitzo, 20-VIII-1988, D.A. 
Yager and J.K. Liebherr. Larvae reared from 
24-X to 23-XI-1988. Specimens deposited in 
CUIC (JKL rearing lot 88H20.2). 

Elliptoleus vixstriatus Bates 
First-instar larva 

Head: Width 0.44 mm (n = 1). Frontale 
(fig. 350) with 11 setae (FR8, FR9, and FR11 
unilaterally absent on single specimen) and 
6 sensilia (a-f; FRf unilaterally absent on sin¬ 
gle specimen); setae FR3 shorter than FR4; 
FR11 setae proximate, frontal setal ratio 0.05; 
nasale denticulate, 5 denticles each side of 
median projection; 5-7 egg-bursting denti¬ 
cles each side near frontal suture. Parietale 
(figs. 350, 351) with 19 setae and 15 sensilia 
(a-o); epicranial suture moderate, parietals 
meeting for Vi head length; cervical keel and 
associated cervical groove well developed; 
sensilia PAo laterad setae PA19. Mandible 
(fig. 352) acuminate, with 2 setae and 3 sen¬ 
silia; penicillus well developed. Maxilla (fig. 
353) with 11 setae (1-3, 5-12) and 7 sensilia 
(a-g); approximately 30 gMX setae; lacinia 
peglike with subapical seta (MX6). Labium 
(fig. 354) with 5 setae (1-3, 5, 6) and 3 sen¬ 
silia; ligula quadrate, slightly protruding. An¬ 
tenna (fig. 355) with 7 setae and 7 sensilia (a- 
g) plus 1 sensilia on second antennomere; 
third antennomere with ovoid sensory but- 
ton. 

Thorax: Pronotum (fig. 356) with 14 setae 
and 11 sensilia (a-c, e-1, sensilia PRd miss- 
ing); 6-9 gPS setae on prostemum. Meso- 
notum (fig. 357) with 14 setae and 7 sensilia 
(a-g). 

Legs: Ali groundplan setae and sensilia 
present; tarsal seta 1 (TAI) set 6 / 13 tarsal length 
from base. 

Abdomen: Tergite I (fig. 358) with 11 setae 
and 4 sensilia; sensilia TEd anterolaterad se¬ 
tae TEI 1. Sternite VIII with 6 setae each side. 
Urogomphi (fig. 359) elongate and segment- 


ed, complete membranous rings distad setae 
UR4 and UR5, and flexible joint distad UR6; 
9 setae and 7 sensilia (a-g) present, plus 1 
sensilia each side medioposterad setae URI. 
Pygidium (fig. 360) with 7 setae and 6 sen¬ 
silia; sensilia PYd anterad setae PY5; uropod 
crochets moderately developed. 

Source and Depositioni Reared ex adults 
from MEX: Mexico, Tepetlixpa, 25-VIII- 
1987, D.A. Millman and J.K. Liebherr; lar¬ 
vae preserved 18-IX-1987. Specimens de¬ 
posited in CUIC (JKL rearing lot 87H25.2). 

Derived Character States 

A total of 31 characters vary across the six 
taxon ingroup, with six of these characters 
synapomorphous. The cladistic analysis was 
restricted to the synapomorphies, but it was 
felt important to point out currently recog- 
nized autapomorphies so that these charac¬ 
ters may be singled out for study when larvae 
are available for more taxa. The autapomor¬ 
phies are listed by taxon below. For each 
character only the derived state is listed. 

T. picticornis : (1) setae FR3 longer than 
FR4 (fig. 293), (2) nasale smooth medially, 
(3) epicranial suture short, (4) cervical groove 
absent, (5) sensilia PAo posterad seta PA19 
(fig. 294), (6) penicillus reduced (fig. 296), (7) 
mandibles falcate, (8) less than 20 gMX setae 
on maxilla (fig. 297), (9) lacinia setose, peg 
lacking, (10) sensilia PRe absent (fig. 300), 
(11) sensilia PRj absent, (12) sensilia MEe 
and MEf absent (fig. 301), (13) sensilia TEb 
and TEc absent (fig. 302), (14) sensilia TEd 
laterad sensilia TE 11, (15) setae ST2 on ab- 
dominal VIII absent, (16) setae TAI about 
V 6 distance from tarsal base, (17) urogomphi 
short (fig. 303), (18) seta UR6 dorsal in po- 
sition, (19) sensilia URb and URc absent, 
(20) sensilia PYd posterad setae PY5 (fig. 304). 

A. dorsalis: (1) sensilia FRe' present (fig. 
305), (2) frons with fasciate pattem, (3) setae 
MEI' present (fig. 313), (4) setae TEII ab¬ 
sent, replaced by porelike sensilia (fig. 314). 

E . vixstriatus: (1) urogomphi segmented, 
joints fully membranous (fig. 359). 

No autapomorphies were noted for A . fu¬ 
nebris, S. bembidioides , or E. curtulus . 

Six characters are distributed in possible 
synapomorphous condition (table 8). 
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Figs. 350 - 360 . First instar larva of Elliptoleus vixstriatus. Primary setae indicated by numbers, 
sensilia indicated by letters. 350. Head capsule, dorsal view. 351. Head capsule, right lateral view. 352. 
Left mandible, dorsal view. 353. Right maxilla, dorsal view. 354. Labium, dorsal view. 355. Right 
antenna, dorsal view. 356. Pronotum, left lateral view. 357. Mesonotum, left lateral view. 358. Abdominal 
I tergite, lateral view. 359. Urogomphi and abdominal segment IX, dorsal view. 360. Pygidium, right 
lateral view, uropods everted. 0.25 mm scale bar for fig. 359 , 0.10 mm scale bar for others. pe = 
penicillus; gMX = maxillary setae. 
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TABLE 8 

Taxon X Character Data Matrix for Cladistic 
Analysis of Larvae 

Last three taxa listed are outgroup taxa used for 
character-state polarization. 


Taxon 



Character 



1 

2 

3 

4 

5 

6 

Tetraleucus picticornis 

1 

0 

1 

0 

0 

0 

Anchomenus dorsalis 

0 

0 

1 

1 

1 

0 

Anchomenus funebris 

1 

0 

0 

0 

0 

0 

Sericoda bembidioides 

0 

1 

0 

1 

1 

1 

Elliptoleus curtulus 

0 

1 

0 

1 

1 

1 

Elliptoleus vixstriatus 

0 

1 

0 

1 

1 

1 

Tanystoma maculicolle 

0 

1 

0 

0 

0 

1 

Agonum placidum 

0 

0 

0 

1 

0 

0 

Platynus tenuicollis 

0 

0 

0 

0 

1 

0 


(1) Setae FR11 close together (figs. 305, 328, 339, 
350) (0), or distant (figs. 293, 317) (1). 

(2) Nasale without a median projection (figs. 293, 
305, 317) (0), or with median projection (figs. 
328, 339, 350) (1). 

(3) Cervical keel present (figs. 317, 328, 339, 350) 
(0), or absent (figs. 293, 305) (1). 

(4) Sensilia PRd present (figs. 300, 323) (0), or 
absent (figs. 312, 334, 345, 356) (1). 

(5) From 3-6 gPS setae (0), or 6-9 setae (1). 

(6) Urogomphi a single segment without mem- 
branous bands (figs. 303, 315, 326) (0), or with 
membranous crescents associated with setae 
(figs. 337, 348, 359) (1). 

Analysis of the cladistic data produces a 
single most parsimonious cladogram con- 
taining a single parallelism (fig. 361). This 
cladogram hypothesizes parallel reductions 
in the cervical keel in T. picticornis and A. 
dorsalis. The cladogram contains one com¬ 
ponent of the adult cladogram, i.e., the 
monophyly of the sister genera Sericoda and 
Elliptoleus. Beyond that the larval data are 
not concordant with the adult data, as the 
basal cladistic division groups Tetraleucus 
with a species of Anchomenus. 

Boldori’s incomplete (1941) description of 
A. cyaneus allows evaluation of the classifi- 
catory utility of urogomphal configuration. 
The urogomphi of^4. cyaneus are segmented, 
much like those observed in E. vixstriatus. 
This condition is also observed in Tanystoma 
maculicolle larvae, one of the outgroup taxa. 
Ali three instances are of independent origin 
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Fig. 361. Cladogram based on first instar lar¬ 
val characters for six taxa described above. 


based on relationships supported by the other 
characters. Therefore, the utility of this at¬ 
tribute for tribal or generic diagnosis is called 
into serious question, and it should not form 
the basis for delimiting higher taxa. 

The results of this preliminary larval anal¬ 
ysis show that extensive character variation 
exists in the first-instar larval stage, and more 
of that variation may pro ve synapomorphous 
as more taxa are made available for analysis. 
Nonetheless, overall concordance of the adult 
and larval data is not substantial based on 
the data above. The ideal would be to include 
larval characters as a subset of ali characters 
in a unified cladistic analysis. Rearing more 
larvae for species in this group would allow 
meaningful inclusion of larval data for testing 
the cladistic hypotheses already proposed. 
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BIOGEOGRAPHIC ANALYSIS 


The Anchomenus clade has an aggregate 
Holarctic distribution. The monobasic Te- 
traleucus is distributed throughout eastem 
North America. The 10 species of Ancho¬ 
menus are found throughout the Palearctic 
and along the Pacific Rim of North America. 
Sericoda occurs throughout the Holarctic, 
with progressively attenuated diversity in 
Mexico, Central America, and South Amer¬ 
ica. Its sister genus, Elliptoleus , is restricted 
to the mountains of Mexico north of the Isth¬ 
mus of Tehuantepec. 

Based on the phylogenetic relationships 
deduced in the cladistic analysis (fig. 292), 
the historical relationships of the areas oc- 
cupied by the species can be hypothesized. 
The basal dichotomy illustrated in the cla¬ 
distic analysis is a sister-group relationship 
between the Nearctic genus Tetraleucus , and 
the collectively Holarctic remainder of the 
clade. This disjunction may be explained by 
Amphi-Atlantic vicariance separating the 
eastem North American Tetraleucus from a 
palearctically distributed ancestor of the rest 
of the clade. The New World occurrence of 
species of Anchomenus , Sericoda , and Ellip¬ 
toleus would then be based on primitive cos- 
mopolitanism of Palearctic and Western 
North American lineages, or subsequent dis- 
persal of Palearctic lineages into North 
America, a scenario discussed at length be- 
low. 

Amphi-Atlantic relationships are well doc- 
umented in a number of groups (Noonan, 
1986). The genus Xenotrechus, tribe Trechi- 
ni, from Missouri is most closely related to 
Geotrechus from the Pyrenees of Europe 
(Noonan, 1988). The trechine genus Pseu- 
danophthalmus is found throughout the east¬ 
em United States, and is otherwise known 
only from the Carpathian and Transylvanian 
Alps of Romania, Czechoslovakia, Poland, 
and the Soviet Union (Noonan, 1988). With- 
in the tribe Pterostichini, the European Myas 
chalybeus (Palliardi) is the sister group to the 
North American genus Neomyas (R. T. Al- 
len, 1980, 1983). Also, the eastem North 
American pterostichine genus Cyclotrachelus 
is the sister group to the European genus Mol- 
ops{ Freitag, 1969). 


Europe and eastem North America com- 
prised a Continental land mass throughout 
the Cretaceous, with connections persisting 
along various land bridges until the Eocene 
(Matthews, 1979, 1980). Faunal connections 
between the two areas could have occurred 
along various routes. These include the Belle 
Isle-Rockall land bridge connecting Labrador 
and England from Cretaceous times until ear- 
ly Eocene, which was broken by 48 Ma. Areas 
as far north as Ellesmere Island would have 
supported subtropical faunas during the Pa- 
leocene. Later, the Canadian Arctic Archi- 
pelago would have connected North America 
and Greenland, whereas the DeGeer bridge 
connected Greenland to Scandinavia. The 
Greenland Sea formed in the latest Eocene 
(about 39 Ma) broke this northem route. A 
third route connecting Europe and North 
America was the Greenland-Faeroes bridge, 
in existence from 50-60 Ma, when Greenland 
and Europe separated, and probably broken 
about 30 Ma. This connection may never have 
been more than a chain of islands. 

The pattem shown by the Anchomenus 
clade is compatible with a basal vicariant 
event dated at Eocene times (fig. 362). This 
would have isolated Tetraleucus from the re¬ 
mainder of the clade’s progenitors in Europe. 
The closing of the Turgai Straits in westem 
Siberia about 30 Ma would have allowed this 
ancestral stock to occupy all of Europe and 
Asia, within its climatic limitations. 

The remaining taxa in the Anchomenus 
clade are arrayed in the three genera, Ancho¬ 
menus , Sericoda , and Elliptoleus . Because the 
cumulati ve ranges of Anchomenus and Seri¬ 
coda overlap extensively, no effort has been 
made to define ancestral areas of endem- 
ism—i.e., centers of origin—for these two 
genera. The taxon-area relationships for each 
of the three genera are analyzed separately 
below, followed by a scenario summarizing 
and dating diversification throughout the en- 
tire clade. 

BIOGEOGRAPHIC PATTERNS IN ANCHOMENUS 

The 10 Anchomenus species exhibit a col¬ 
lective range that spans Europe, northem 
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Fig. 362. Summary of distributional ranges for Anchomenus species, with areas labeled as in taxon- 
area cladogram (fig. 363) and fundamental-area cladogram (fig. 364). Area T represents distribution of 
Tetraleucus picticornis. 


Asia, and westem North America (fig. 362). 
The taxon-area cladogram (fig. 363) exhibits 
a basal dichotomy, with Old World taxa the 
sister group to the four New World species. 
In Europe, Anchomenus dorsalis , is the most 
wide-ranging species, its distribution envel- 
oping the smaller known distributions of A. 
cyaneus , A. dohrnii , and A. virescens. The 
Japanese A. leucopus and A. yukihikoi are 
sister species, and constitute the apical portion 
of the Old World clade. If this taxon-area 
cladogram is analyzed under Assumption 0, 
the resultant fundamental area cladogram (fig. 
364) is not unlike the basic structure of the 
taxon-area cladogram. New World and Old 
World areas exhibit a sister-group relation- 
ship. Within the Old World, the sympatry of 
A. dorsalis (areas G + H + I + J) and A. 
cyaneus (area H), results in these areas serv- 
ing as outgroups for areas I, J, K, and L. 

In westem North America, the northem 
Pacific Coastal corridor, occupied \>y A. quad¬ 
ratus, is the sister area to the more southerly 
areas. The range of A. aeneolus is hypothe- 
sized as the sister area to the collective ranges 
of A. funebris and A. capensis. It must be 
bome in mind, however, that Assumption 0 
(see pp. 9-10 for discussion of assumptions 
in cladistic biogeography) assumes that wide- 
spread taxa indicate monophyletic sets of ar¬ 
eas. It also assumes that if two widespread 
taxa occupy the same area, the widespread 
range of the more apical taxon better repre¬ 
sents the true area relationships. In this case, 
both A. quadratus and A. aeneolus occupy 
area B, but the widespread range of the more 
apical species— A. aeneolus —determines that 


area B is most closely related to area D. The 
southem half of Baja Califomia is the sister 
area to Califomia plus the southem Cascades. 

Biogeographic Patterns in Sericoda 

The species of Sericoda exhibit broad sym¬ 
patry; five of the seven species have broad 
distributions (figs. 365-367). Both S. quad- 
ripunctata and S. bogemannii occur in the 
Nearctic and Palearctic regions, the former 
truly circumboreal in distribution, and the 
latter absent only from eastem North Amer¬ 
ica. The sister species of S. quadripunctata is 
S. lissoptera , which is restricted to the pe- 
riphery of the range of S. quadripunctata in 
the Himalaya (fig. 365; area G). The sister 
species of S. bogemannii is S. obsoleta , which 
is restricted to North America and Mexico 
south to the Transvolcanic Sierra (fig. 367; 
area C). A third set of three species consti- 
tutes S. bembidioides, in Cordilleran Amer¬ 
ica from Alaska to Ecuador (fig. 366; areas 
B, F), and its sister species, S . montana , en- 
demic to the Sierra Maestra of Cuba (fig. 366; 
area E). The sister species of these two is S . 
ceyIonica, from southeast Asia, Sri Lanka, 
and New Guinea. 

The taxon-area cladogram (fig. 368) illus- 
trates that this genus is the sister group to 
Elliptoleus , endemic to Mexico. Thus, the 
primitive distribution for Sericoda probably 
included North America, with Elliptoleus vi- 
cariating and diversifying in the Mexican Si¬ 
erra. This Mexican-North American rela- 
tionship has been termed the Nearctic 
Distribution Pattem by Halffter (1976,1987). 
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Figs. 363, 364. 363. Taxon-area cladogram for Anchomenus species, based on cladistic relationships 
of fig. 292. Sericoda and Elliptoleus species are not resolved, and Tetraleucus picticornis is represented 
by area T. 364. Fundamental area cladogram calculated under Assumption 0 for areas occupied by 
Anchomenus species. 


Mexican taxa participating in this pattem 
show relationships with Western North 
American taxa via the Sierra Madre Occi- 
dental-Rocky Mountain cordilleran system. 
North-South biotic dispersal has occurred 
throughout the Pliocene and Pleistocene, 
placing divergence of Sericoda and Ellipto¬ 
leus at or before the Pliocene. The Rio Gran¬ 
de Valley has served as a barrier to faunal 
exchange with eastem North America for for- 
est taxa since the climatic drying and deser- 
tification during the Miocene (Howden, 1969; 
Halffter, 1976). 

If the taxon-area cladogram of Sericoda is 
analyzed under Assumption 0 to produce a 
fundamental area cladogram (fig. 369), the 
three major regions comprising the Holarctic 
are not resolved. The areas are considered 
equally related to one another due to the shar- 
ing of area A 4- B + C by S. quadripunctata , 
and the overlapping distributions of the sister 


species S. bogemannii (areas A + B) and S. 
obsoleta (areas B + C). The Himalayan re- 
gion is considered a peripheral sister area to 
the rest of the northem Holarctic based on 
sympatry of S. quadripunctata and 5. lissop- 
tera. 

The fundamental area cladogram consid- 
ers the southeast Asian areas D and H to be 
sisters of the Antilles (area E) and Central 
and South America (area F). This interpre- 
tation discounts the presence of S . bembi- 
dioides in westem North America (area B), 
because this area is assigned to the area clade 
containing areas A and C based on the wide- 
spread S . quadripunctata , S. bogemannii , and 
S. obsoleta . Consideration of westem North 
America as a hybrid area, and addition of a 
second area B as the sister of the area clade 
E + F would make zoogeographic sense, re- 
sulting in consideration of the vicariance be- 
tween S . ceylonica and S. bembidioides + S. 
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Figs. 365-367. Summary of distributional ranges for Sericoda species, with areas labeled as in taxon- 
area cladogram (fig. 368) and fundamental-area cladogram (fig. 369). 


montana as a Beringian relationship. That southerly areas (D, E, F, H) from the more 

biotic connections across Beringia have been northerly areas (A, B, C, G). Due to the ex- 

important in this group is attested by the tensive sympatry of widespread taxa, the use 

widespread distribution of S. bogemannii. of Assumption 0 in this analysis produces a 

This species is patchily distributed across the single largely resolved cladogram, which telis 

Palearctic (fig. 231), distributed from Alaska us only that the Holarctic comprises an un- 

south along the North American Cordillera resolved clade (areas A + B + C), and that 

to New Mexico, with a disjunct set of pop- biotic connections across Beringia can ex- 

ulations in the Chiapan-Guatemalan high- plain the distribution of S. bogemannii (fig. 

lands (fig. 230). 367), and diversification within the S. bem- 

The basal dichotomy of the fundamental bidioides clade (fig. 366) if we add area B to 

area cladogram (fig. 369) elucidates little, ex- the area cladogram as the sister area to areas 

cept to differentiate the divergence in more E + F. 
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Figs. 368 , 369 . 368. Taxon-area cladogram for Sericoda species, based on cladistic relationships of 
fig. 292 . Species within the sister group Elliptoleus are not resolved. 369. Fundamental-area cladogram 
calculated under Assumption 0 for areas occupied by Sericoda species. 


Biogeographic Patterns in Elliptoleus 

The species of Elliptoleus are restricted to 
pine-oak forests at moderate elevations 
(2000-3000 m) in the Mexican Sierra Madre 
Occidental, Sierra Madre Oriental, Trans- 
volcanic Sierra, Sierra de Oaxaca, and Sierra 
Madre dei Sur (figs. 269, 287, 290). The bi- 
ological attributes of the genus make it an 
ideal subject for a vicariant biogeographic 
analysis. The fidelity of the species to a par- 
ticular habitat type bounded by elevation and 
separated by inhospitable lowland habitats is 
extreme (fig. 370). Nearly ali collecting lo- 
calities fall within the humid temperate cli- 
matic zones (Garcia de Miranda and Falcon 
de Gyves, 1986), in which montane temper¬ 
ate forests are situated. Ali species except one 
are completely brachypterous, and winged 
individuals are extremely rare within the sin- 
gle wing-dimorphic species, E. acutesculptus 


(table 6). Dispersal is therefore much re- 
duced, and most likely correlated with cli- 
matic fluctuations and concomitant habitat 
shifts. Most of the species are allopatrically 
or parapatrically distributed (fig. 371). There 
are never more than two species sympatric 
at any one place. Several of the species— E, 
luteipes and E . corvus— exhibit very restrict¬ 
ed distributions at the periphery of a wide- 
spread species, E . vixstriatus . The only ex¬ 
tensive area of sympatry involves overlap of 
the ranges of E. curtulus and E. crepericornis 
in the Sierra de Oaxaca. The species’ distri¬ 
butions can be interpreted based on the tax- 
on-area cladogram (fig. 372), producing a 
biogeographic scenario. The basal dichotomy 
in the genus involves vicariance between the 
two species in the Sierra Madre Occidental 
from the other nine species distributed fur- 
ther south (vicariance 1). The Sierra Madrean 
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species subsequently vicariated, resulting in 
a widespread northem species and a second 
species endemic to the Southern Sierra Madre 
in Durango (areas A and B, vicariance 2'). 

Diversification within the Southern clade 
proceeded with divergence of a species en¬ 
demic to the slopes of Popocatepetl-Ixtac- 
cihuatl in the Transvolcanic Sierra (area C, 
vicariance 2), followed by vicariance between 
the Transvolcanic Sierra and the Sierra de 
Oaxaca (vicariance 3). This same vicariant 
barrier was traversed subsequently, when 
species now occupying area F, G, H, I, and 
J vicariated from the Transvolcanic Sierran 
taxa. At the same time, based on the clado- 
gram, the Transvolcanic Sierran fauna was 
split east to west (vicariance 4), with a wide¬ 
spread eastem species (areas E, K) and the 
progenitor of two westem species (areas K, 
L, M). These two westem species subsequent¬ 
ly diverged (vicariance 5’). 

In the areas to the east and south of the 
Transvolcanic Sierra, region F surrounding 
Pico de Orizaba (= Citlaltepetl) was isolated 
from areas further south (vicariance 5). Sub¬ 
sequently region G surrounding Zempoalte- 
petl was isolated from areas H, I, and J (vi¬ 
cariance 6). The final vicariance event 
involved isolation of the Sierra Madre dei Sur 
in Guerrero (area J) from the Sierra Madre 
dei Sur in Oaxaca (areas H and I, vicariance 
7). 

This scenario specifically fits Elliptoleus , 
and we should not expect it to be represented 
exactly in another taxon. Nonetheless, cer- 
tain aspects of this scenario are observed in 
other groups. The fish genus Algansea (Cy- 
prinidae) is restricted to the Transvolcanic 
Sierra, and is the sister group to a clade within 
the genus Gila ; that clade of fi ve species is 
restricted to the Sierra Madre Occidental 
(Miller and Smith, 1986). The monobasic 
cyprinid genus Yuyuria also occupies the 
Transvolcanic Sierra, and is related to west¬ 
em species within the genus Gila (Smith et 
al., 1975; Smith and Miller, 1986). The Rio 
Mesquital, which forms the southem limit of 
distribution for E . olisthopoides in the Sierra 
Madre Occidental, is also the southem limit 
of distribution for a wide variety of vertebrate 
taxa (Baker, 1963), including species of chip- 
munks ( Eutamias ), squirrels ( Sciurus ), ground 
squirrels ( Citellus ), and cotton rats (Sigmo- 
don) (Baker and Greer, 1962). 


Elliptoleus acutesculptus is distributed in 
the Sierra Madre Oriental as well as the west¬ 
em Cordillera. The only localities known in 
the Sierra Madre Oriental include popula- 
tions near Saltillo (fig. 269). It would appear 
that the area relationship shown by this wide¬ 
spread species does not include more south- 
erly montane areas in San Luis Potosi, or in 
the Transvolcanic Sierra, implying that for- 
ested habitats in the Sierra Madre Oriental 
were at some time contiguous with such hab¬ 
itats in the Sierra Madre Occidental (Martin, 
1958: Map 4). Baker (1956) documented that 
a species in each of the genera Sciurus , Eu¬ 
tamias , Peromyscus , and Neotoma , found in 
the Sierra Madre Oriental near Saltillo, had 
closest relatives in the Sierra Madre Occi¬ 
dental. Each had no close relatives occupying 
the Transvolcanic Sierra. The Bolson de 
Mapimi, a large intermittent salt lake in Coa- 
huila, was marshlike in the Pliocene, and 
Pleistocene elephant fossils have been found 
along its shores (Arellano, 1951), suggesting 
that climatic conditions in the northem Mex- 
ican lowlands were considerably more mesic 
during the Pleistocene. This is supported by 
pollen analysis of Neotoma packrat middens 
dated 12,300-12,700 years old from the same 
area, which indicate that papershell pine {Pi¬ 
nus remota) and juniper lived where a desert 
flora now exists (Van Devender and Burgess, 
1985). 

The diversification exhibited by Elliptoleus 
in the Transvolcanic Sierra is paralleled by 
other taxa. The carabid genus Trechus (tribe 
Trechini) is represented by four species dis¬ 
tributed from the Ne vado de Toluca to Po- 
pocatepetl in Mexico state (Mateu, 1974). A 
second genus revised by Mateu, Xenodrom- 
ius of the tribe Lebiini, is restricted to the 
transvolcanic Sierra, and comprises six spe¬ 
cies (Mateu, 1976). One of the species, X . 
flohri Bates, is known only from “Biologia 
Centrali-Americana” material collected at Las 
Vigas, Veracruz, a distribution and collecting 
history identical to E. luteipes of this revi- 
sion. The other species of Xenodromius also 
possess very restricted distributions within 
the Transvolcanic Sierra, and a cladistic anal¬ 
ysis would provide a taxon-area cladogram 
to be compared to that of Elliptoleus . 

The major east-west zoogeographic barrier 
south of the Transvolcanic Sierra is the Rio 
Balsas. This river system separates the Sierra 
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Fig. 370. Collective distributional range of (•) all Elliptoleus species and distribution of humid 
temperate forest (stippled). 


Madre dei Sur from mountains to the north. J) the sister species of the Oaxacan E. cre- 

The only montane connection between the pericornis (areas H and I). The inclusion of 

Sierra Madre dei Sur systems and the Trans- E. luteipes in area F in the clade, composed 

volcanic Sierra is via the Sierra Madre de of the species in the Sierra Madre dei Sur and 

Oaxaca from Southern Veracruz through Sierra de Oaxaca (areas G, H, I, and J), sug- 

eastem Oaxaca (fig. 370). The taxon-area re- gests that the eastem volcanoes of Pico Ori- 

lationships within Elliptoleus respect the Rio zaba and Cofre de Perote were connected by 

Balsas, with the Guerreran E, whiteheadi (area suitable montane habitats with the Southern 
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Fig. 371. Summary of distributional ranges for Elliptoleus species, with areas labeled as in taxon- 
area cladogram (fig. 372), and fundamental area cladograms (figs. 373-377). Vicariant barriers cited in 
biogeographic scenario are indicated by numbers; these numbers also placed on the taxon-area cladogram, 
and fundamental-area cladogram that uses all distributional data (fig. 373). 
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Fig. 372. Taxon-area cladogram for Elliptoleus species, based on cladistic relationships of fig. 292. 
Vicariant barriers portrayed on fig. 371 are indicated by numbers placed at nodes of cladogram. 

Figs. 373, 374. Fundamental area cladograms calculated under Assumption 0 for areas occupied by 
Elliptoleus species. 373. Area cladogram derived for relationships of fig. 292. 374. Area cladogram 
derived for branches involving areas G-J if E. zapotecorum and E. whiteheadi are considered sister 
species (see text). 


Sierra, and at the same time were separated 
from the rest of the Transvolcanic Sierra. This 
filter barrier would be constricted on the east 
by the Rio Papaloapan, and on the west by 
the Rio Balsas. 

In general, the vicariant barriers listed in 
the biogeographic scenario (fig. 371) consist 
of rivers, or some barrier isolating uplifted 
areas surrounding volcanoes. Barrier 1 is cor- 
related with the Rio Mesquital and Rio Gran¬ 
de de Santiago in westem Mexico, and the 
Rio Panuco in the east. Barrier 2' corre- 
sponds to the Rio dei Presidio, Rio dei Ra¬ 
mos, and Rio San Pedro. Barrier 3 is coin- 
cident with the Rio Balsas in the west and 
the Rio Papaloapan on the Gulf Coast. The 
Rio Tuxpan and Rio Grande de Santiago 
penetrate the Transvolcanic Sierra in the vi- 
cinity of barrier 4. The range of E. whiteheadi 
(area J) is bordered on the east by vicariant 
barrier 7, which corresponds to the Rio Pa- 
pagayo. And the Rio de Coahuavana and Rio 


Grande de Santiago separate area M from 
area L at vicariance barrier 5'. 

Divergence events associated with uplifted 
areas include barrier 2, associated with a spe¬ 
cies restricted to the slopes of Popocatepetl- 
Ixtaccihuatl; barrier 5 associated with a spe¬ 
cies endemic to the slopes of Cofre de Perote 
in Veracruz; and barrier 6 associated with 
isolation of a species on the flanks of Cerro 
Zempoaltepetl in Oaxaca. Other groups of 
Mexican Carabidae exhibit similar localized 
radiation of species. The subgenus Allotrio- 
pus Bates of Pterostichus comprises eight spe¬ 
cies restricted to the Sierra Madre de Oaxaca, 
the Mije Highlands north of Ciudad de Oa¬ 
xaca, and the slopes of Zempoaltepetl (Ball 
and Roughley, 1982). The hebescens group 
of Aztecarpalus Ball consists of five species 
occurring in the same Oaxacan highlands 
(Ball, 1976). 

The preferred taxon-area cladogram (fig. 
372) can also be analyzed via cladistic bio- 
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geography. The initial analysis performed un¬ 
der Assumption 0 resulted in the fundamen- 
tal area cladogram of figure 373. Various 
aspects of the above scenario are contained 
in this area cladogram, including the basal 
dichotomy of areas A and B from ali other 
areas; the sister-group relationship of area J 
with areas H and I; and the sister-group re¬ 
lationship of area M to area L (in this instance 
also including area of sympatry K). The wide- 
spread distribution of E. vixstriatus (areas C 
+ E + F + K) causes a lack of resolution 
among areas C, E, F, and seven other areas 
to the east and south. As in the biogeographic 
scenario, there are two independent area re- 
lationships between the Southern Sierras and 
the Transvolcanic Sierra; the first involving 
sister area status for area D and the other 
areas (C, E-M), and the second involving the 
monophyly of Southern Sierran areas G, H, 
I, and J, with the unresolved relationships of 
the Transvolcanic Sierran areas C, E, F, and 
K-M. 

The cladistic analysis resulted in four 
equally parsimonious cladograms, due to 
ambiguity in the relationships within Ellip- 
toleus. One of the other topologies placed E. 
whiteheadi (area J) and E. zapotecorum (area 
G) as sister species. If this topology is ana- 
lyzed under Assumption 0, the only change 
to the fundamental area cladogram is con- 
sideration of areas H -f I and areas G + J as 
sister areas (fig. 374). This interpretation 
makes the ancestral area G + J non-contig- 
uous, a less likely hypothesis than that de- 
termined based on the preferred taxon-area 
cladogram. 

The other two cladogram topologies place 
E. vixstriatus (areas C + E + F + K) as the 
basal taxon in the clade including E . balli 
(areas K + L) and E. tequilae (area M). This 
change is made in combination with the two 
altemative placements of E. whiteheadi , E . 
crepericornis , and E . zapotecorum . If E. 
vixstriatus is considered a member of a clade 
containing the two more westerly Transvol¬ 
canic Sierran species, and the taxon-area 
cladogram is analyzed under Assumption 0, 
three equally parsimonious fundamental area 
cladograms are produced. The consensus of 
these three cladograms (fig. 375), exhibits 
considerably more resolution that that de- 
termined using the preferred taxon-area 
cladogram (fig. 373). In this case, the eastem 


Transvolcanic Sierran areas F -h E -1- C are 
the sister group to the westem Transvolcanic 
Sierran areas K H- L -F M. The relationship 
of the Orizaba-Cofre de Perote uplift area F 
with the Southern Sierra areas G-J is ob- 
scured by the inclusion of the widespread E. 
vixstriatus in the clade with the two westem 
Transvolcanic Sierran species. 

The four area cladograms derivable from 
the four equally parsimonious taxon clado¬ 
grams using Assumption 0 share the follow- 
ing area relationships: (1) (M +(K +L)), (2) 
(G + J + (H + I)), (3) D as the sister area 
of areas C plus areas E-M, (4) (A + B) as the 
sister area to areas C-M. 

If the preferred taxon-area cladogram (fig. 
372) is analyzed using Assumption 1 or 2, so 
many area cladograms are possible that the 
memory allocated by COMPONENT for 
storage of cladograms is depleted and the 
analysis is aborted. Several simplifying as- 
sumptions may be made in order to allow 
analysis under the less restrictive Assump- 
tions 1 and 2. If we assume that the distri¬ 
bution of E. vixstriatus is limited to area E, 
and that area K is the resuit of secondary 
dispersal of both E. vixstriatus and E. balli , 
the resultant taxon-area cladogram reflects 
ambiguity only in the overlap of E. curtulus 
in areas D + H and E. crepericornis in areas 
H -f I. Such a taxon-area cladogram elimi- 
nates any information based on the wide¬ 
spread range of E. vixstriatus , and interprets 
its sympatry with other species as recent dis¬ 
persal. Also, area K is eliminated from con- 
sideration, and must be inserted as a hybrid 
area after the analysis. Finally, as the COM¬ 
PONENT program will only accept fully re- 
solved taxon-area cladograms as input, E . 
vixstriatus must be considered the basal tax¬ 
on in the clade also containing E . balli and 
E . tequilae . Therefore any differences uncov- 
ered using Assumptions 1 and 2 in this anal¬ 
ysis are comparable only to the consensus 
cladogram of figure 375. 

Analysis of the simplified data set under 
Assumption 1 results in 45 area cladograms. 
The Nelson consensus (fig. 376), which is the 
maximal set of eliques of area components 
(Zandee and Roos, 1987), exhibits a topology 
differing in several regards from the area 
cladogram derived under Assumption 0 (fig. 
375). Area C becomes the basal out-area for 
areas D-M, as the widespread distribution of 
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Figs. 375 - 377 . Fundamental area cladograms calculated under various assumptions for areas oc- 
cupied by Elliptoleus species. 375. Consensus of three cladograms derived if E. vixstriatus (areas C + 
E + F + K) is considered the sister group to E. balli (areas K + L) plus E. tequilae (area M). 376. 
Nelson consensus (Page, 1989 ) of 45 fundamental area cladograms derived under Assumption 1 for 
areas occupied by Elliptoleus species, assuming E. vixstriatus occupies only area C, and overlap in area 
K is due to recent secondary dispersal by both species occupying the area (K* added after analysis). 377. 
Nelson consensus of 57 fundamental area cladograms derived under Assumption 2 for areas occupied 
by Elliptoleus species, given same assumptions as analysis under Assumption 1. 378. Summary dated 
scenario for diversification of major lineages within the Anchomenus clade. Sites of vicariant events 
indicated by diagonal labeis. 


E . vixstriatus does not influence the analysis. 
The central and westem Transvolcanic Si- 
erran areas E, L, and M form the sister group 


to the Southern Sierran areas D, G, H, I, and 
J, plus the eastem Orizaba-Cofre de Perote 
uplifit area F. Similarities between this con- 
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sensus cladogram and others determined un¬ 
der Assumption 0 are also observed. These 
include: (1) the sister area relationship of area 
A + B with areas C-M, and (2) the mono- 
phyly of areas G, H, I, and J. The faunal 
relationship between the Orizaba-Cofre de 
Perote uplift area F with the Southern Sierras 
seen in the biogeographic scenario is also rep- 
resented. 

Analysis under Assumption 2 results in 57 
area cladograms. The Nelson consensus (fig. 
377) differs from all previously presented area 
cladograms because of the greater latitude in 
area relationships possible in the interpre- 
tation of overlap between E. curtulus and E. 
crepericornis. Areas D and H, the range of 
the former species, move basally on the 
cladogram, leaving areas F, G, I, and J as an 
area component. The Transvolcanic Sierran 
area component (E + (L + M)) is retained, 
and considered the sister area to the Southern 
Sierran areas G, I, and J, and the Orizaba- 
Cofre de Perote uplift area F. 

These analyses illustrate the tradeoffs in- 
herent in cladistic biogeographic research un¬ 
der Assumptions 0, 1, and 2. The undue in- 
fluence of widespread taxa under Assumption 
0 is an inherent weakness to that assumption, 
but it allows determination of a limited num- 
ber of equally parsimonious area cladograms, 
which may or may not be fully resolved. As¬ 
sumptions 1 and 2 generate so many area 
cladograms if several taxa are sympatric, that, 
for example, even this group of relatively 
sedentary organisms restricted to a single 
fragmented habitat zone cannot be easily an- 
alyzed without making simplifying assump¬ 
tions. Nonetheless, several sets of area rela¬ 
tionships for montane biotas are suggested 
by the above. The Sierra Madre Occidental 
is hypothesized as the sister area for the 
Transvolcanic Sierra plus the more southerly 
Sierra de Oaxaca and Sierra Madre dei Sur 
for taxa fitting the Nearctic pattem ofHalffter 
(1976, 1987). These are taxa with closest rel- 
atives in the westem United States and Can- 
ada, which have not traversed the Isthmus 
of Tehuantepec toward the south. The rela¬ 
tionships of the Transvolcanic Sierran biota 
to the Southern Sierras are via a filter bridge 
connecting the highlands around Pico de Ori- 
zaba to the Sierra de Oaxaca in eastem Oa¬ 
xaca. This filter bridge may have been active 


over several different periods. Substantial di- 
versification has occurred within the Trans¬ 
volcanic Sierra, associated both with frag- 
mentation by lowland river valleys and 
uplifted areas associated with volcanoes. 

Lynch (1989) suggested that sympatric spe- 
ciation should be suspected whenever the 
range of one species is fully encompassed 
within another species that is the sister, or 
moderately closely related. Such an extreme 
interpretation severely discounts the possi- 
bility of dispersal secondary to allopatric spe- 
ciation. In this instance, the peripheral nature 
of areas C and F within the widespread range 
of E . vixstriatus suggests that isolated pop- 
ulations on the periphery of the range of an 
ancestral Elliptoleus taxon speciated in as- 
sociation with volcanic uplift or other activ- 
ities associated with volcanism. Whether we 
should observe concordance of pattems in 
different groups diversifying in the Trans¬ 
volcanic Sierra, given this very localized spe- 
ciation mechanism, must await further cla¬ 
dograms. The lebiine genus Xenodromius is 
one taxon worth investigating in this regard. 

Finally, if contributions are to be made to 
the understanding of Elliptoleus biogeo¬ 
graphic pattems, the Sierra Madre dei Sur in 
eastem Guerrero should be sampled. The Rio 
Papagayo is considered a possible vicariant 
barrier separating E. whiteheadi from the 
more westerly species occupying areas G, H, 
and I. Discovery of Elliptoleus in the moun- 
tains between the Rio Papagayo in Guerrero, 
and the Rio Verde in Oaxaca would eliminate 
a distributional gap in the Sierra Madre dei 
Sur, increasing our understanding of Ellip¬ 
toleus diversification in this mountain Sys¬ 
tem. 

Summary Scenario for Anchomenus Clade 

The diversification within this group of 29 
extant species dates from the Eocene, based 
on amphi-Atlantic vicariant isolation of Te- 
traleucus picticornis in eastem North Amer¬ 
ica (fig. 378). 

Taxa within Anchomenus were isolated by 
vicariance across Beringia, with the North 
American clade restricted to the Pacific coast 
and associated cordilleras. Anchomenus is not 
a boreally distributed taxon, and is currently 
associated with disturbed streamside habitats 
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in climatic areas with warm to hot summers 
and moderate winters. The climate of Ber- 
ingia grew progressively more boreal 
throughout the Tertiary. During the Eocene, 
Beringia supported a Boreotropical forest, and 
the world climate was azonally warm (Mat- 
thews, 1980). By Mid-Miocene, the Berin- 
gian forest had changed to that like the cur¬ 
rent northern hardwood forest, which 
probably persisted in Beringia until late Mio- 
cene or Pliocene, when treeless conditions 
prevailed. Based on the current climatic pref- 
erence oiAnchomenus , the progenitors of the 
westem North American species were prob¬ 
ably isolated from the Old World by Berin- 
gian vicariance dated no later than late Mio- 
cene. The Miocene orogeny and associated 
desertification of North America would have 
restricted Anchomenus to the west coast, their 
habitat preference precluding them from at- 
taining a circumboreal distribution through 
the colonization of eastem North America 
via a boreal route. 

The current distributions of Old VJorl&An- 
chomenus illustrate the restriction of this tax- 
on to more moderate climates as defined in 
the Pleistocene. Pleistocene glaciations re¬ 
stricted European forest habitats to disjunct 
refugia south of the European Alps, in Greece, 
Yugoslavia, and Turkey, and in the moun- 
tains east of the Caspian Sea (Frenzel, 1968). 
The greatest diversity of European Ancho¬ 
menus is concentrated in these areas (fig. 362). 
Much of Southern Siberia currently supports 
boreal forest, often on permafrost. No An¬ 
chomenus species are known from this area, 
although negative evidence is this case is not 
compelling. Temperate forest also survived 
in Pleistocene refugia in Coastal China and 
Japan, the areas occupied by A. leucopus and 
A. yukihikoi. 

Sericoda species also traversed Beringia 
during diversification in this genus. These 
species are considerably more boreally adapt- 
ed than Anchomenus , however, and condi¬ 
tions in Beringia would have been suitable 
for these species throughout the Miocene, 
Pliocene, and Pleistocene. For example, S. 
quadripunctata is known from 9400 year old 
fossils in a deposit on the Ikpikpuk River in 
Alaska, 550 km north of the most northerly 
present-day locality at Ruby, Alaska (Nelson 
and Carter, 1987). Beringia has served as a 


vicariant barrier in two clades within Seri¬ 
coda ; once in divergence of S. obsoleta and 
S. bogemannii , and once in the divergence 
of S. ceylonica from S. bembidioides plus S. 
montana . Widespread distributions of S. 
quadripunctata and S. bogemannii do not 
permit determining how Beringia may have 
been involved in more basal divergence with¬ 
in this clade. Nonetheless, habitats suitable 
for Sericoda would have existed in Beringia 
from the Miocene until the present. Periods 
of raised sea level could have served as epi- 
sodic vicariant barriers separating Old World 
and New World taxa. 

Based on the diversification of Sericoda 
throughout the Mio-Pliocene to present, the 
isolation of Elliptoleus in the Mexican moun- 
tains, probably occurred somewhat earlier 
during the drying and cooling of the Miocene 
(fig. 378). Halffter (1987) suggested that taxa 
exhibiting the Nearctic pattem—as does El¬ 
liptoleus—vere isolated from northern rela- 
tives in the Plio-Pleistocene. But, the sister- 
group status for Sericoda and Elliptoleus , and 
the probable vicariance of Sericoda across 
Beringia by the Pliocene, suggests an earlier 
date. The Transvolcanic Sierra originated 
with Oligocene volcanism (Halffter, 1987). It 
attained its present stature through extensive 
volcanism in the Miocene and Pliocene, with 
lava flows sinking the graben floors, and lava 
dams sealing valleys, allowing Pliocene and 
Pleistocene valley filling (Bradbury, 1971). 
Suitable montane habitat would have existed 
for Elliptoleus throughout the Miocene and 
Pliocene, this collective range extensively 
fragmented by river valleys. The subsequent 
valley filling actually may have reduced hab¬ 
itat fragmentation. That no Elliptoleus spe¬ 
cies have traversed the Isthmus of Tehuan- 
tepec may be due to relatively later habitation 
of the more southerly Sierras, with diversi¬ 
fication within the Sierra de Oaxaca and Si¬ 
erra Madre dei Sur occurring during the Mio- 
Pliocene to Pleistocene. 

The basal vicariant barrier within Ellip¬ 
toleus (barrier 1, fig. 371) corresponds in lo- 
cation to vicariance zone 8 of Perkins (1980), 
which he hypothesized as a barrier for stream- 
inhabiting Hydraenidae, and dated to the 
Pliocene. This barrier was caused by Pliocene 
volcanism that disrupted river Systems and 
isolated valley lakes. There is no reason to 
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suspect that Perkins’ zone 8 corresponds to 
the barrier 1 (fig. 371) in anything more than 
location, as Elliptoleus would not be depen¬ 
dent on continuity of riparian habitats to 
maintain geographic contiguity. Thus, an ear- 
lier diversification of Elliptoleus dated to the 
Miocene is not countermanded by Perkins’ 
vicariance hypothesis. 

Based on the relatively more supportable 
hypotheses conceming dates of divergence 
above, and the cladistic relationships of the 
various genera, tentative divergence times 
may be assigned to the other major nodes of 
the summary cladogram (fig. 378). If ances- 
tral Anchomenus -I- Sericoda + Elliptoleus 
was present in the Eocene Palearctic (38 Ma) 
adjacent to eastem North America, the Tur- 
gai Straits would have served as the eastem 
distributional limit (Noonan, 1986). This 
barrier would have been eliminated with the 
closing of the Turgai Straits about 30 Ma, 
allowing range expansion during the Oligo- 
cene. Vicariance separating Sericoda + El¬ 
liptoleus and Anchomenus would have been 
brought about by Miocene vicariance be- 
tween Europe, and Beringia plus westem 
North America, also called Asiamerica (R. T. 
Allen, 1983). Following the isolation of An¬ 


chomenus in Europe, and Sericoda + Ellip¬ 
toleus in Asiamerica, dispersal established the 
amphi-Beringian distributions of both clades. 
This was followed by Beringian vicariance 
events that influenced both groups. 
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APPENDIX 1 

Yalues for seven quantitative characters (in mm) and six multistate characters used in the principal 
coordinate analysis of Anchomenus funebris complex females. 


Locality, 
specimen _ 





Character 






no. 

apw 

mpw 

bpw 

pl 

huw mew el 

ei 

ec 

em 

as 

cs 


CAN. AT: Longview 


01-01 

1.55 

2.06 

1.68 

1.66 

1.55 

1.97 

5.40 

2 

1 

0 

1 

0 

01-02 

1.48 

2.03 

1.63 

1.66 

1.50 

1.94 

5.37 

2 

1 

0 

1 

0 

01-03 

1.61 

2.13 

1.77 

1.79 

1.56 

1.99 

5.43 

2 

1 

0 

1 

0 

01-04 

1.40 

1.95 

1.53 

1.56 

1.35 

1.74 

4.86 

2 

1 

0 

0 

0 

01-05 

1.42 

1.92 

1.48 

1.53 

1.39 

1.74 

4.81 

2 

1 

0 

1 

0 

WN: Asotin 

02-01 

1.42 

2.03 

1.58 

1.66 

1.40 

1.87 

5.03 

2 

1 

0 

0 

0 

02-02 

1.48 

2.03 

1.59 

1.72 

1.48 

1.94 

5.32 

1 

1 

1 

1 

0 

02-03 

1.43 

2.01 

1.46 

1.69 

1.45 

1.81 

5.21 

2 

1 

1 

1 

0 

02-04 

1.56 

2.21 

1.71 

1.83 

1.55 

1.94 

5.52 

1 

1 

1 

1 

0 

02-05 

1.53 

2.17 

1.68 

1.84 

1.50 

1.85 

5.40 

2 

1 

0 

1 

0 

ID: Custer Co. 

03-01 1.53 

2.17 

1.66 

1.68 

1.50 

1.94 

5.27 

2 

1 

0 

0 

0 

03-02 

1.50 

2.05 

1.60 

1.66 

1.45 

1.94 

5.42 

2 

1 

1 

1 

0 

03-03 

1.47 

2.05 

1.61 

1.65 

1.48 

1.95 

5.16 

2 

1 

0 

1 

0 

03-04 

1.45 

2.03 

1.50 

1.66 

1.47 

1.87 

5.13 

2 

1 

0 

0 

0 

03-05 

1.42 

2.10 

1.61 

1.65 

1.47 

1.85 

5.23 

2 

1 

0 

0 

0 

WN: Skamania Co. 

04-01 1.58 

2.13 

1.65 

1.83 

1.53 

2.00 

5.42 

1 

1 

1 

1 

0 

04-02 

1.56 

2.08 

1.72 

1.71 

1.50 

1.90 

5.45 

2 

1 

0 

1 

0 

04-03 

1.58 

2.23 

1.68 

1.82 

1.50 

1.99 

5.77 

2 

1 

1 

1 

0 

04-04 

1.50 

2.13 

1.68 

1.77 

1.48 

1.90 

5.23 

2 

1 

0 

1 

0 

04-05 

1.55 

2.12 

1.71 

1.74 

1.50 

1.94 

5.65 

1 

1 

0 

1 

0 

OR: Lane Co. 

05-01 1.39 

1.87 

1.45 

1.55 

1.29 

1.77 

4.87 

1 

0 

0 

0 

0 

05-02 

1.54 

2.23 

1.72 

1.74 

1.45 

1.89 

5.13 

1 

0 

0 

0 

0 

05-03 

1.47 

2.05 

1.59 

1.69 

1.39 

1.86 

5.13 

1 

0 

0 

0 

0 

05-04 

1.43 

2.03 

1.56 

1.60 

1.30 

1.79 

4.94 

2 

0 

0 

0 

0 

05-05 

1.39 

1.98 

1.55 

1.61 

1.34 

1.74 

4.81 

1 

0 

1 

0 

0 

OR: Jackson Co. 

06-01 1.47 

2.01 

1.56 

1.70 

1.37 

1.75 

4.84 

1 

0 

0 

0 

0 

06-02 

1.50 

2.18 

1.68 

1.75 

1.40 

1.88 

5.27 

1 

0 

0 

0 

0 

06-03 

1.56 

2.18 

1.59 

1.63 

1.29 

1.75 

5.11 

1 

0 

1 

0 

0 

06-04 

1.54 

2.01 

1.65 

1.65 

1.35 

1.82 

4.87 

2 

0 

0 

0 

0 

06-05 

1.55 

2.12 

1.66 

1.60 

1.40 

1.83 

4.94 

1 

0 

0 

0 

0 

CA: Korbel 

07-01 

1.55 

2.13 

1.71 

1.61 

1.42 

1.89 

5.11 

1 

0 

0 

0 

1 

07-02 

1.43 

2.01 

1.55 

1.59 

1.35 

1.75 

4.52 

1 

0 

0 

0 

0 

07-03 

1.48 

2.05 

1.58 

1.68 

1.42 

1.81 

4.86 

0 

0 

1 

0 

0 

07-04 

1.55 

1.95 

1.48 

1.52 

1.32 

1.74 

4.85 

1 

0 

0 

0 

0 

07-05 

1.58 

2.19 

1.79 

1.68 

1.45 

1.87 

5.03 

1 

0 

0 

0 

0 

CA: Plumas Co. 

08-01 1.57 

2.21 

1.66 

1.70 

1.37 

1.81 

5.23 

1 

0 

0 

0 

1 

08-02 

1.41 

1.97 

1.57 

1.52 

1.30 

1.66 

4.68 

1 

0 

0 

0 

0 

08-03 

1.45 

1.99 

1.55 

1.63 

1.32 

1.68 

4.63 

0 

0 


0 

0 
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APPENDIX 1 -(Continued) 


Locality, 


Character 


specimen 


no. 

apw 

mpw 

bpw 

pl 

huw 

mew 

el 

ei 

ec 

em 

as 

cs 

08-04 

1.42 

1.97 

1.59 

1.48 

1.31 

1.68 

4.97 

0 

0 

0 

0 

! 

08-05 

1.54 

2.18 

1.66 

1.66 

1.35 

1.75 

5.16 

1 

0 

0 

0 

0 

CA: Jenner 













09-01 

1.34 

1.92 

1.50 

1.50 

1.23 

1.66 

4.66 

1 

0 

0 

0 

0 

09-02 

1.29 

1.79 

1.40 

1.39 

1.10 

1.52 

4.16 

1 

0 

0 

0 

0 

09-03 

1.39 

1.92 

1.58 

1.59 

1.31 

1.66 

4.57 

1 

0 

0 

0 

1 

09-04 

1.42 

2.00 

1.58 

1.56 

1.32 

1.65 

4.71 

1 

0 

0 

0 

1 

09-05 

1.41 

1.97 

1.56 

1.58 

1.29 

1.66 

4.61 

0 

0 

1 

0 

0 

CA: Alpine Co. 












10-01 

1.42 

2.00 

1.54 

1.58 

1.34 

1.73 

4.65 

1 

0 

0 

0 

0 

10-02 

1.41 

2.00 

1.47 

1.61 

1.34 

1.75 

4.73 

1 

0 

0 

0 

0 

10-03 

1.46 

1.99 

1.57 

1.63 

1.34 

1.74 

4.70 

0 

0 

1 

0 

0 

10-04 

1.48 

2.12 

1.66 

1.60 

1.31 

1.74 

4.83 

1 

0 

1 

0 

0 

10-05 

1.60 

2.18 

1.66 

1.72 

1.32 

1.86 

5.16 

1 

0 

1 

0 

0 

CA: Arroyo Seco 












11-01 

1.69 

2.29 

1.74 

1.83 

1.48 

1.95 

5.39 

0 

0 

1 

0 

0 

11-02 

1.66 

2.30 

1.81 

1.87 

1.47 

1.87 

5.32 

0 

0 

1 

0 

1 

11-03 

1.43 

1.90 

1.48 

1.63 

1.32 

1.75 

4.75 

0 

0 

1 

0 

0 

11-04 

1.52 

2.13 

1.54 

1.75 

1.31 

1.82 

5.21 

1 

0 

1 

0 

0 

11-05 

1.58 

2.19 

1.63 

1.77 

1.47 

1.95 

5.29 

0 

0 

1 

0 

0 

CA: Tulare Co. 












12-01 

1.40 

1.97 

1.47 

1.60 

1.42 

1.75 

4.71 

0 

0 

1 

0 

0 

12-02 

1.52 

2.13 

1.71 

1.81 

1.35 

1.94 

5.13 

0 

0 

1 

0 

1 

12-03 

1.60 

2.12 

1.68 

1.75 

1.35 

1.94 

5.35 

0 

0 

1 

0 

1 

12-04 

1.59 

2.12 

1.66 

1.74 

1.34 

1.84 

5.20 

0 

0 

1 

0 

0 

12-05 

1.55 

2.16 

1.72 

1.79 

1.34 

1.81 

5.16 

0 

0 

1 

0 

0 

CA: Paso Robles 












13-01 

1.57 

2.12 

1.58 

1.77 

1.35 

1.82 

5.11 

0 

0 

1 

0 

0 

13-02 

1.53 

2.13 

1.58 

1.81 

1.30 

1.75 

4.84 

0 

0 

1 

0 

1 

13-03 

1.42 

1.99 

1.50 

1.55 

1.29 

1.72 

4.52 

0 

0 

1 

0 

1 

13-04 

1.58 

2.24 

1.69 

1.77 

1.45 

1.95 

5.16 

0 

0 

1 

0 

0 

13-05 

1.55 

2.00 

1.59 

1.75 

1.33 

1.77 

5.00 

0 

0 

1 

0 

0 

CA: Los Angeles 












14-01 

1.59 

2.26 

1.72 

1.81 

1.30 

1.86 

5.20 

0 

0 

1 

0 

0 

14-02 

1.63 

2.25 

1.70 

1.83 

1.29 

1.92 

5.45 

1 

0 

1 

0 

1 

14-03 

1.58 

2.21 

1.58 

1.81 

1.29 

1.69 

5.11 

0 

0 

1 

1 

1 

14-04 

1.61 

2.15 

1.63 

1.86 

1.37 

1.92 

5.40 

0 

0 

1 

0 

1 

14-05 

1.59 

2.19 

1.66 

1.73 

1.32 

1.82 

5.00 

0 

0 

1 

0 

0 

MEX. Baja CA Norte 












15-01 

1.50 

2.12 

1.55 

1.72 

1.30 

1.77 

5.00 

0 

0 

1 

0 

0 

15-02 

1.41 

1.97 

1.47 

1.65 

1.29 

1.81 

4.68 

0 

0 

1 

0 

0 

15-03 

1.66 

2.18 

1.75 

1.87 

1.40 

1.88 

5.37 

0 

0 

1 

0 

1 

15-04 

1.47 

2.13 

1.81 

1.88 

1.42 

2.00 

5.40 

0 

0 

1 

0 

1 

15-05 

1.48 

2.08 

1.59 

1.81 

1.33 

1.79 

5.03 

0 

0 

1 

0 

1 

MEX. Baja CA Sur 












16-01 

1.60 

2.24 

1.65 

1.87 

1.41 

1.95 

5.24 

1 

0 

1 

0 

1 
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APPENDIX 2 

Values for seven q uan titative characters (in mm) and six multistate characters used in the principal 
coordinate analysis of Anchomenus funebris complex males. 


Character 


specimen 


no. apw 

mpw 

bpw 

pi 

huw 

mew 

el 

ei 

ec 

em 

as 

cs 

CAN. AT: Longview 

01-01 1.35 

1.94 

1.52 

1.61 

1.47 

1.75 

4.76 

2 

1 

0 

0 

0 

01-02 1.50 

2.05 

1.63 

1.66 

1.39 

1.84 

5.24 

2 

1 

0 

1 

0 

01-03 1.47 

2.05 

1.63 

1.63 

1.52 

1.87 

5.16 

2 

1 

0 

0 

0 

01-04 1.32 

1.88 

1.53 

1.53 

1.32 

1.68 

4.84 

2 

1 

0 

0 

0 

01-05 1.48 

2.02 

1.74 

1.68 

1.32 

1.79 

5.29 

2 

1 

0 

1 

0 

WN: Asotin 

02-01 1.42 

1.95 

1.42 

1.63 

1.34 

1.63 

4.84 

2 

1 

0 

0 

0 

02-02 1.40 

1.95 

1.53 

1.65 

1.39 

1.77 

5.05 

2 

1 

0 

0 

0 

02-03 1.40 

1.95 

1.53 

1.58 

1.30 

1.74 

5.03 

2 

1 

0 

1 

0 

02-04 1.42 

1.99 

1.53 

1.60 

1.35 

1.77 

4.98 

2 

1 

0 

0 

0 

02-05 1.37 

2.00 

1.53 

1.66 

1.37 

1.84 

5.20 

2 

1 

0 

0 

0 

ID: Custer Co. 

03-01 1.35 

1.88 

1.42 

1.47 

1.31 

1.69 

4.59 

2 

1 

0 

0 

0 

03-02 1.35 

1.92 

1.44 

1.46 

1.30 

1.69 

4.71 

1 

1 

0 

0 

0 

03-03 1.39 

1.94 

1.55 

1.53 

1.29 

1.68 

4.95 

2 

1 

0 

0 

0 

03-04 1.37 

1.94 

1.42 

1.50 

1.30 

1.72 

5.03 

2 

1 

0 

0 

0 

03-05 1.33 

1.90 

1.50 

1.42 

1.24 

1.61 

4.71 

2 

1 

0 

0 

0 

WN: Skamania Co. 

04-01 1.48 

2.05 

1.59 

1.69 

1.35 

1.81 

5.27 

2 

1 

0 

0 

0 

04-02 1.45 

2.05 

1.66 

1.75 

1.42 

1.83 

5.17 

2 

1 

0 

1 

0 

04-03 1.42 

2.00 

1.53 

1.63 

1.35 

1.77 

4.97 

2 

1 

0 

0 

0 

04-04 1.42 

2.06 

1.65 

1.69 

1.35 

1.79 

5.11 

1 

1 

0 

0 

0 

04-05 1.40 

1.94 

1.42 

1.56 

1.30 

1.70 

4.85 

2 

1 

0 

0 

0 

OR: Lane Co. 

05-01 1.41 

2.06 

1.69 

1.69 

1.33 

1.86 

5.13 

1 

1 

0 

0 

0 

05-02 1.40 

1.97 

1.53 

1.58 

1.31 

1.70 

4.75 

1 

1 

0 

0 

0 

05-03 1.42 

2.00 

1.53 

1.63 

1.29 

1.68 

4.89 

1 

0 

0 

0 

0 

05-04 1.42 

2.00 

1.59 

1.61 

1.35 

1.75 

4.95 

1 

0 

0 

0 

0 

05-05 1.37 

1.95 

1.58 

1.61 

1.30 

1.72 

5.10 

1 

0 

0 

0 

0 

OR: Jackson Co. 

06-01 1.42 

2.03 

1.55 

1.65 

1.31 

1.69 

4.84 

1 

0 

0 

0 

0 

06-02 1.42 

2.08 

1.60 

1.66 

1.37 

1.75 

4.97 

1 

0 

0 

0 

0 

06-03 1.40 

1.95 

1.50 

1.50 

1.23 

1.56 

4.63 

1 

0 

0 

0 

0 

06-04 1.43 

1.99 

1.53 

1.54 

1.30 

1.61 

4.46 

1 

0 

0 

0 

0 

06-05 1.40 

2.03 

1.55 

1.65 

1.37 

1.82 

4.86 

1 

0 

0 

0 

0 

CA: Korbel 

07-01 1.40 

2.00 

1.61 

1.63 

1.32 

1.63 

4.63 

1 

0 

0 

0 

0 

07-02 1.42 

2.05 

1.56 

1.63 

1.35 

1.72 

4.75 

1 

0 

0 

0 

1 

07-03 1.42 

1.99 

1.53 

1.52 

1.28 

1.63 

4.53 

1 

0 

0 

0 

0 

07-04 1.41 

1.94 

1.53 

1.43 

1.27 

1.71 

4.52 

0 

0 

0 

0 

0 

07-05 1.43 

2.00 

1.60 

1.53 

1.33 

1.72 

4.61 

1 

0 

0 

0 

0 

CA: Plumas Co. 

08-01 1.41 

1.88 

1.43 

1.50 

1.29 

1.63 

4.55 

2 

0 

0 

0 

1 

08-02 1.43 

1.97 

1.61 

1.61 

1.32 

1.74 

4.59 

1 

0 

0 

0 

0 

08-03 1.34 

1.90 

1.40 

1.52 

1.27 

1.59 

4.23 

1 

0 

0 

0 

0 
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APPENDIX 2 -(Continued) 


Character 

specimen---- 


no. 

apw 

mpw 

bpw 

pi 

huw 

mew 

el 

ei 

ec 

em 

as 

cs 

08-04 

1.35 

1.94 

1.46 

1.48 

1.24 

1.58 

4.40 

1 

0 

0 

0 

1 

08-05 

1.40 

1.99 

1.68 

1.60 

1.31 

1.61 

4.54 

2 

0 

0 

0 

0 

CA: Jenner 













09-01 

1.34 

1.90 

1.41 

1.42 

1.23 

1.58 

4.52 

1 

0 

0 

0 

1 

09-02 

1.42 

2.00 

1.53 

1.54 

1.31 

1.77 

4.68 

0 

0 

0 

0 

0 

09-03 

1.23 

1.69 

1.34 

1.33 

1.13 

1.38 

3.90 

1 

0 

0 

0 

0 

09-04 

1.39 

1.97 

1.48 

1.53 

1.29 

1.66 

4.63 

1 

0 

1 

0 

0 

09-05 

1.29 

1.82 

1.41 

1.42 

1.26 

1.58 

4.26 

1 

0 

0 

0 

0 

CA: Alpine Co. 












10-01 

1.35 

1.92 

1.54 

1.50 

1.27 

1.55 

4.44 

0 

0 

0 

0 

0 

10-02 

1.40 

2.00 

1.55 

1.50 

1.25 

1.63 

4.41 

0 

0 

0 

0 

0 

10-03 

1.40 

2.00 

1.59 

1.54 

1.28 

1.58 

4.81 

1 

0 

0 

0 

0 

10-04 

1.29 

1.86 

1.41 

1.42 

1.24 

1.50 

4.32 

1 

0 

0 

0 

0 

10-05 

1.29 

1.88 

1.42 

1.42 

1.24 

1.50 

4.59 

1 

0 

0 

0 

0 

CA: Arroyo Seco 












11-01 

1.40 

2.01 

1.54 

1.68 

1.32 

1.81 

4.89 

0 

0 

1 

0 

0 

11-02 

1.42 

1.94 

1.48 

1.60 

1.28 

1.65 

4.52 

1 

0 

0 

0 

1 

11-03 

1.41 

1.95 

1.53 

1.68 

1.30 

1.82 

4.77 

0 

0 

1 

0 

0 

11-04 

1.40 

1.94 

1.42 

1.63 

1.29 

1.61 

4.74 

0 

0 

1 

0 

0 

11-05 

1.47 

2.00 

1.60 

1.58 

1.29 

1.65 

4.69 

1 

0 

1 

0 

0 

CA: Tulare Co. 












12-01 

1.35 

1.87 

1.50 

1.54 

1.27 

1.63 

4.52 

1 

0 

1 

0 

0 

12-02 

1.42 

2.00 

1.54 

1.65 

1.30 

1.81 

4.63 

0 

0 

1 

0 

0 

12-03 

1.40 

1.97 

1.53 

1.68 

1.30 

1.81 

4.94 

1 

0 

0 

0 

0 

12-04 

1.42 

2.01 

1.59 

1.60 

1.32 

1.70 

4.59 

0 

0 

1 

0 

0 

12-05 

1.34 

1.88 

1.41 

1.55 

1.30 

1.65 

4.57 

0 

0 

1 

0 

0 

CA: Paso Robles 












13-01 

1.42 

2.01 

1.58 

1.72 

1.30 

1.68 

4.81 

1 

0 

1 

0 

0 

13-02 

1.37 

2.00 

1.48 

1.63 

1.27 

1.66 

4.68 

1 

0 

1 

0 

0 

13-03 

1.39 

1.94 

1.42 

1.61 

1.21 

1.54 

4.46 

1 

0 

1 

0 

0 

13-04 

1.52 

2.05 

1.55 

1.68 

1.30 

1.74 

4.71 

0 

0 

1 

0 

0 

13-05 

1.45 

2.01 

1.53 

1.60 

1.29 

1.63 

4.70 

0 

0 

1 

0 

0 

CA: Los Angeles 












14-01 

1.40 

1.94 

1.50 

1.60 

1.26 

1.57 

4.61 

1 

0 

1 

0 

0 

14-02 

1.40 

1.92 

1.41 

1.61 

1.23 

1.61 

4.63 

0 

0 

1 

0 

1 

14-03 

1.47 

1.95 

1.54 

1.72 

1.27 

1.74 

5.03 

0 

0 

1 

0 

1 

14-04 

1.47 

2.01 

1.45 

1.29 

1.24 

1.75 

4.82 

1 

0 

1 

0 

0 

14-05 

1.55 

2.17 

1.59 

1.83 

1.34 

1.86 

5.23 

0 

0 

1 

0 

1 

MEX. Baja CA Norte 












15-01 

1.42 

2.01 

1.54 

1.65 

1.35 

1.83 

4.83 

0 

0 

1 

0 

1 

15-02 

1.41 

2.00 

1.54 

1.65 

1.30 

1.81 

4.94 

1 

0 

1 

0 

0 

15-03 

1.47 

2.00 

1.50 

1.76 

1.30 

1.72 

4.81 

1 

0 

1 

0 

1 

15-04 

1.40 

1.98 

1.39 

1.65 

1.21 

1.73 

4.63 

0 

0 

1 

0 

0 

15-05 

1.61 

2.17 

1.66 

1.86 

1.40 

1.94 

5.40 

1 

0 

1 

0 

1 

MEX. Baja CA Sur 












16-01 

1.41 

2.05 

1.41 

1.84 

1.25 

1.81 

5.19 

1 

0 

1 

0 

1 

16-02 

1.53 

2.05 

1.50 

1.82 

1.29 

1.87 

5.18 

1 

0 

1 

0 

1 
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APPENDIX 3 

Taxon X character matrix for 6 outgroups and 29 taxa of the Anchomenus clade, for 54 adult characters 
(0 = primitive state, 1 = derived state, 2 = most derived state 
in 2-step transformation series). 


Character 


Taxon 

12345 

1 

67890 

11111 

12345 

11112 

67890 

22222 

12345 

22223 

67890 

33333 

12345 

33334 

67890 

44444 

12345 

44445 

67890 

5555 

1234 

Secondary 

Outgroups 

Olisthopus 

parmatus 

00100 

01001 

00000 

00000 

00100 

00000 

00000 

00000 

00000 

00001 

0000 

Calathus 

ruficollis 

10100 

01100 

00010 

02000 

01010 

10000 

00000 

00000 

11110 

00000 

0000 

Primary 

Out-Groups 

Tanystoma 

maculicolle 

00100 

00000 

01000 

00000 

00010 

00000 

00011 

00100 

00000 

00010 

0000 

Rhodine 

caudata 

00000 

01100 

01010 

00100 

10020 

02111 

01111 

00000 

01100 

00000 

0000 

Agonum 

placidum 

00100 

01100 

01000 

01000 

00000 

11000 

00011 

00010 

00000 

00000 

0000 

Platynus 

decentis 

01000 

01100 

00010 

00000 

00000 

11000 

00000 

10000 

00000 

00000 

0000 


In-group 

Tetraleucus 


picticornis 

01110 

00001 

00000 

00000 

01000 

00100 

00010 

11000 

00000 

00100 

1000 

Anchomenus 

aeneolus 

00001 

01101 

00000 

00000 

00000 

11000 

02100 

10011 

00000 

00000 

0110 

capensis 

00001 

01100 

00000 

00010 

01001 

11000 

02100 

10000 

00000 

00000 

0010 

cyaneus 

02011 

01100 

00000 

00000 

00000 

01111 

00000 

00011 

00000 

00001 

0000 

dohrnii 

00001 

01101 

00010 

00000 

01000 

01110 

01000 

00011 

00000 

00000 

0000 

dorsalis 

00010 

01100 

00000 

00001 

00010 

01110 

01010 

01010 

00000 

00000 

0000 

funebris 

00001 

01100 

00000 

00010 

01001 

11000 

02100 

10010 

00000 

00000 

0110 

virescens 

00010 

00000 

00000 

00000 

00000 

12111 

02000 

01011 

00000 

00000 

0000 

leucopus 

00001 

11100 

00010 

00001 

00102 

02111 

02000 

00000 

00000 

00001 

0001 

quadratus 

00001 

01100 

00000 

00001 

00000 

11000 

02100 

11011 

00000 

00000 

0110 

yukihikoi 

12001 

1110? 

00000 

00001 

00102 

02011 

02000 

01000 

9997 ? 

70001 

0001 

Sericoda 

bembidioides 

00001 

01000 

11101 

00000 

00100 

10000 

11010 

01010 

12111 

12010 

0000 

bogemannii 

00001 

01000 

10000 

10000 

00000 

10000 

10000 

01000 

11002 

12000 

1000 

ceylonica 

00001 

01100 

00000 

10000 

00100 

10000 

11010 

02000 

12111 

12110 

0000 

lissoptera 

02000 

01110 

00000 

00110 

10110 

10000 

01010 

02000 

00000 

01110 

0000 

montana 

00001 

01000 

10101 

00000 

00101 

11000 

71000 

01000 

12012 

1777? 

???? 

obsoleta 

00100 

01000 

00000 

10000 

00000 

10000 

10000 

01000 

11002 

12000 

1000 

quadripunctata 

01001 

01000 

00101 

00000 

00100 

10000 

01000 

02010 

00000 

01110 

0000 

Elliptoleus 

acutesculptus 

10100 

01100 

01000 

01110 

01010 

00000 

01000 

01000 

00000 

02000 

0000 

balli 

11100 

01100 

00000 

02110 

00020 

00000 

01000 

01100 

00000 

02100 

0000 
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APPENDIX 3 -(Continued) 




Character 






Taxon 

1 11111 
12345 67890 12345 

11112 22222 22223 

67890 12345 67890 

33333 

12345 

33334 

67890 

44444 

12345 

44445 

67890 

5555 

1234 


corvus 

00200 

0111? 

10000 

01110 

10020 

00000 

01000 

01000 

????? 

72000 

0000 

crepericornis 

12100 

01100 

00000 

01110 

10120 

00000 

01010 

01100 

00000 

01000 

0000 

curtulus 

11100 

01100 

00000 

01110 

10020 

00000 

01000 

01000 

00000 

02000 

0000 

luteipes 

12100 

01100 

00000 

01110 

10020 

00000 

01000 

01100 

00000 

02000 

0000 

olisthopoides 

10100 

01100 

01000 

01100 

01020 

00000 

01000 

01000 

00000 

02000 

0000 

tequilae 

11200 

01100 

00100 

02100 

01020 

00000 

01000 

01100 

00000 

02001 

0000 

vixstriatus 

11200 

01100 

00000 

01110 

10020 

00000 

01000 

01100 

00000 

02000 

0000 

whiteheadi 

12100 

01100 

00000 

02110 

00120 

00000 

01011 

01100 

00000 

02000 

0000 

zapotecorum 

12200 

01100 

00000 

01110 

10020 

00000 

01011 

01100 

00000 

02000 

0000 

Elliptoleus 

Outgroup* 

70100 

01100 

00000 

01100 

00010 

00000 

01000 

01000 

00000 

07000 

0000 


* Character States determined for the secondary cladistic analysis of Elliptoleus species (see text, pp. 123-125). 
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